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KYGER CREEK PLANT, at Cheshire, O., with 
a capacity of 1,075,000 kilowatts, is the world’s 
second largest investor-owned power plant. 


= 


CLIFTY CREEK PLANT, at Madison, Ind., with a capacity of 1,290,000 kilowatts, is the world’s largest investor-owned power plant. 


On the banks of the Ohio, right now, these two huge 
electric plants are turning out power at the rate of over 
18-billion kilowatt-hours annually. They are, respec- 
tively, the first and second largest investor-owned power 
plants in the world. They stand on what was farmland 
less than three and one-half years ago. 

Their completion, substantially ahead of schedule, 
is the result of the outstanding teamwork of manage- 
ment, investors, engineers, technicians and workers in 
privately-owned utilities and their suppliers. 

The vast power output of these plants, almost half 
as much electricity as all France produces, is ready 
to assure uninterrupted operation of the Atomic Energy 
Commission’s uranium diffusion center near Ports- 
mouth, Ohio. 

When the AEC made its enormous needs known, 
15 private electric companies* joined forces to form 
the Ohio Valley Electric Corporation and its subsidiary, 
Indiana-Kentucky Electric Corporation. In quick order 
the 11 gigantic B&W boilers, the turbines, generators, 


“SPONSORING COMPANIES OF OVEC-IKEC 


buildings—and all the vast complex of auxiliary equip- 
ment—were designed, built and placed into operation. 


The first generating units went “on the line” in Feb- 
ruary 1955. The final unit was put in service in February 
1956 at Clifty Creek, marking the largest installation 
of power in a single project ever made in a 12-month 
period. 

All Americans can be proud of OVEC-IKEC for this 
great accomplishment. What appears to be a miracle 
is, in reality, a clear demonstration of what private 
enterprise and enlightened government, working to- 
gether, can accomplish for the benefit of the entire nation. 

The future will undoubtedly pose many similar chal- 
lenges. Can they be met? Babcock & Wilcox, like so 
many other American firms, is pledging its resources 
in extensive manpower and engineering development 
programs to guarantee that the answer will be “Yes!” 


The Babcock & Wilcox Company, 161 East 42nd 
Street, New York 17, N. Y. 


Appalachian Electric Power Company* °* The Cincinnati Gas & Electric Company 
Columbus and Southern Ohio Electric Company * The Dayton Power and Light Company 
Indiana & Michigan Electric Company* * Kentucky Utilities Company 


Louisville Gas and Electric Company * Monongahela Power Company** 
Ohio Power Company * Pennsylvania Power Company** 


Southern Indiana Gas and Electric Company « The Toledo Edison Company * West Penn Power Company** 
* Subsidiary of American Gas and ElectricCo. ** Subsidiary of The West Penn ElectricCo. *** Subsidiary of Ohio Edison Co. 


Ohio Edison Company 
* The Potomac Edison Company** BOILER 
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5 advantages of 

/ New Departure’s 
Sentri-Seal ball bearings 
in electric motor applications 


@ SEALED AND LUBRICATED FOR LIFE! No 
need for relubrication; no danger of over- or 
under-lubrication. 


SIMPLIFY DESIGN! Eliminate need for 
separate seals and grease fittings. 


CARRY LOADS IN ANY POSITION! Moving 
parts are held in positive alignment, regardless 
of motor mounting position. 


@ WEAR IS NEGLIGIBLE! Require no attention 
for adjustment for wear. Have a reputation for 
outlasting the products they serve. 


@ QUIET-RUNNING! New Departure ball 
bearings are precision-made, run smoothly. 
Their uniformity is a guarantee of dependability. 








NEW INTEGRAL-DRIVE 
BLOWER MOTOR DEPENDS 
ON SEALED BALL BEARINGS! 


Nowhere is the superiority of New Departure sealed ball bear- 
ings in electric motor applications better exemplified than in this 
new integral-drive blower motor. 


Revolutionary “inside-out” design of this new motor imposed a 
lubrication problem solved by the permanent-lubrication char- 
acteristic of the finest sealed ball bearings. In this motor, the 
rotating element, to which the blower wheel is attached, is on the 
outside and revolves around a stationary shaft through which 
the lead wires pass. “‘Sealed and lubricated-for-life’’ New Depar- 
ture ball bearings were selected because they assure permanent 
lubrication, regardless of centrifugal force. Also, because motor 
and blower wheel share the same permanently lubricated bear- 
ings, this integral unit is free of the need for periodic servicing. 


Equally important, New Departure seaied ball bearings handle 
combination loads in any position . . . assure positive alignment 
of rotor and stator. This means a versatility of application for 
this motor that offers new freedom to designers. 


Sealed ball bearings also help increase motor efficiency and 
reduce electrical hum. Since in ball bearings wear is so slight as 
to be entirely negligible, designers were able to build in a smaller 
precision air gap, which is maintained throughout motor life. 


Let New Departure’s unexcelled engineering service show you 
the many advantages of sealed ball bearings in electric motor 


and other applications. 


NEW DEPARTURE «+ DIVISION OF GENERAL MOTORS -« BRISTOL, CONN. 
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SODA ASH Bi itr 2, 
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REDLER CONVEYOR ELEVATOR 
SYSTEM provides water 
treatment for Village of Clyde 





REDLER CONVEYOR-ELEVATOR 





The municipal water treatment plant at the Village of 
Clyde, Ohio, contains twin S-A Redler loop boot ver- 
tical and horizontal conveyors for delivery of hydrated 
lime and soda ash. 

inherently economical, this type Redler requires no 
boot pit since loading point is only slightly above floor 
level. Furthermore, no special feeding apparatus is 
needed. Bulk materials which have a tendency to 
aerate are fed to the return side of conveyor loop. A 
seal in the load is thereby created, permitting material 
to move smoothly and in a solid column to point of 
discharge. Minimum space requirements for this S-A 
system is animportantfactorin small plantinstallation. 

As was true at Clyde, simple adaptations of standard 
S-A conveyor products very often provide extremely 
low cost and efficient bulk material handling. In fact, 
Stephens-Adamson’s wide product range and versa- 
tility can often provide a conveying system that is 
virtually “in stock.” 


TYPICAL REDLER ARRANGEMENTS 


at 





zs y ergs: = 


Loop Boot L-Type Elevator- Z-Type Elevator- Vertical Closed Special Elevator- 
Elevators Conveyor Conveyor Circuit Elevator Conveyor 


STEPHENS-ADAMSON MFG. CO. 






FREE 19 Ridgeway Ave., Aurora, Ill.—Los Angeles, Calif.—Belleville, Ontario. 
AR BIN DISCHARGERS 
aaeeaen BULLETINS ENGINEERING STANDARD SEALMASTER 
FX = y AVAILABLE DIVISION PRODUCTS DIVISION 
0 (a (@ J ©r}’/ ON ALL Designers and manu- DIVISION A full line of industrial 
WY SS cw | — THESE facturers of all types of A complete line of con- ball bearing units avail- 
: . PRODUCTS bulk materials convey- veyor accessories—cen- able in both standard 
SEALMASTER BALL BEARING ing systems. trifugal loaders—car and special housings. 
UNITS pullers—bin level con- 
trols, etc. 
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ELECTRIC 
FURNACES 


THIS 
SYMBOL 
OF 
QUALITY 


Electric arc furnaces 
represent the greatest 
degree of refinement of 
any steel-producing 
method. The more rigid 
metallurgical control 
possible in the 

electric furnace assures 
the highest, most 
uniform quality in every 
heat. The versatility of 
the electric furnace 
makes possible the 
production of many 
steels required to serve 
a diversified market. 
The electric furnace 
has made the 
Copperweld trademark 
a symbol of the finest 
steels you can buy. 

















STANDARD STRUCTURAL ALLOY « BEARING QUALITY « ALLOY TOOL « NITRALLOY « CARBON TOOL 
e SPECIALTY ¢ MAGNAFLUX-AIRCRAFT QUALITY 


Hot Rolled + Forged + Annealed + Heat Treated « Normalized 
Straightened « Cold Drawn + Machine Turned + Centerless Ground 


COPPERWELD STEEL COMPANY e STEEL DIVISION e WARREN, OHIO 
EXPORT: Copperweld Steel International Co., 117 Liberty St., New York 6, N. Y. 
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THREE WICKES 


LOS ANGELES HEALTH BUILDING 
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STEAM GENERATORS 
WHERE DEPENDABILITY 


MOST VITAL FACTOR 





r i These 2-drum type-S Wickes steam generators 
The three Wickes boilers shown below supply heat for not only are compact and efficient water tube units. Built to a 
the Health Center but also the City Hall and new Police building. design pressure of 160 psi, and with 3400 square feet 


of heating surface, each of these Wickes units is fired 
by 2 Multijet Combination gas and oil burners. They 
are quickly responsive to extreme fluctuations in load, 
and the large steam drums make certain of ample 
steaming capacity with dry steam. Wickes 2-drum type- 
S steam generators are readily adaptable to completely 
automatic control. 

















Other Wickes 2-drum, type-S, shop-assembled steam 
generators are available in the Series SIA and $2A. 
These units combine the water cooled furnace as an 
integral part of the boiler, adapting the high and low 
type furnace to the desired method of firing . . . coal, oil 
or gas. They are built to the design pressure of 725 psi; 
superheaters and recovery equipment are available. 





161 


THE WICKES BOILER CO. 


DIVISION OF THE WICKES CORPORATION ¢ SAGINAW, MICHIGAN 





RECOGNIZED QUALITY SINCE 1854 « SALES OFFICES: * Albuquerque, N. M. * Boston « Buffalo * Charlotte,N.C. © Chicago * Cleveland ¢ Dallas 
* Denver ¢ Detroit * Fort Wayne, Ind. * Houston ¢ Indianapolis * Los Angeles * Memphis * Milwaukee * New York City ¢ Portland, Ore, 


* Saginaw « Salt Lake City * San Francisco * Springfield, Ill. * Tulsa * Washington, D. C. 
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NEW SUPERCHARGED 


developed by Foster Wheeler 


offers FIVE IMPORTANT 


| ypeenn WHEELER has developed a new super- 
charged boiler of far-reaching significance to the 
power industry. 


In the supercharged cycle, diagrammed schemati- 
cally on the facing page, high pressure combustion 
gases leaving the boiler are used to drive a gas tur- 
bine which, in turn, compresses combustion air for 
the boiler and drives an auxiliary generator. Spent 
gases from the turbine pass through an economizer 
and thence to the stack. 


The following advantages are inherent in this 
supercharged boiler cycle. 


7. There is a marked increase in overall plant econ- 
omy. When utilizing maximum gas turbine operating 
temperatures, net power developed by the gas tur- 
bine can run as high as 15% of total plant output, 
with an overall gain of 10% in cycle economy. Even 
when operating at lower exit-gas temperatures, where 
the gas turbine is used only to drive the compressor, 
cycle economy is increased by the amount of power 
that would otherwise be required for operating the 
fans of a conventional boiler. 


2. The supercharged boiler permits a rather as- 
tounding reduction in size and weight, due to much 
higher heat absorption rates. A supercharged boiler 
may weigh from ¥2 to % as much as a conventional 
boiler of equivalent capacity. This, of course, permits 
a substantial saving in first cost—as much as 25% 
or more, depending on cycle conditions. 


| Start-up time is extremely short compared to 
that of a conventional steam generator. 


4. The supercharged boiler responds much more 
quickly to load changes. 


5. Boilers can be completely shop fabricated and 
shipped ready to install. 





To obtain the design symmetry essential for this 
pressurized firing service, the boiler drum is mount- 
ed separately above the boiler furnace—connected 
to it by external risers and downcomers. The furnace 
is fully enclosed with waterwall surface and a metal 
baffle separates the furnace tubes from the convec- 
tion section. Superheated pancake coils are located in 
the base of the firing chamber. 


Foster Wheeler has built three of these super- 
charged boilers and a fourth is now under construc- 
tion. At present, units can be furnished for natural 
gas or light fuel firing. 


For complete information on this important Foster 
Wheeler development, send for a copy of the Decem- 
ber issue of “Heat Engineering”. Foster Wheeler 
Corporation, 165 Broadway, New York 6, N.Y. 




















Comparison of physical dimensions of a conventional boiler (gray) and 
supercharged boiler (red). Both units are designed to furnish steam at 
1200 psi, 950F for a 43,000 kw station. 








FOSTER ("] WHEELER 


NEW YORK « LONDON « PARIS » ST. CATHARINES, ONT. 
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BOILER 





' ADVANTAGES... 


GAS TO STACK 


FEED ———» 





HIGH OVERALL 
ECONOMY 


DRASTIC REDUCTION 
IN SIZE AND WEIGHT 


SHORT STARTING TIME 
QUICK LOAD RESPONSE 


SHOP ASSEMBLED 
CONSTRUCTION 











ECONOMIZER 
























SUPER- 
CHARGER 





AUXILIARY 
GENERATOR 











Simplified schematic diagram showing the oper- 
ating cycle of the FW supercharged boiler. Com- 
bustion gas enters the turbine at 1450F (maxi- 
mum turbine operating temperature) and drives 
the compressor for supplying combustion air, as 
well as an auxiliary generator for electric power. 


STEAM TO TURBINE 
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Lubrication—the only maintenance cost of these 
high-pressure Crane valves 


THE CASE HISTORY — When an 
oil can is all you need to keep high 
pressure valves at peak efficiency 
year after year, you know your 
valve investment is a wise one. 

That’s how Philadelphia Electric 
Company feels about the Crane 
Pressure-Seal Bonnet Gate Valvesat 
its Delaware Station—one of this 
utility’s newest units, started up 
early in 1953. 

The Crane valves, operating on 
boiler feed service at 2000 psi, 500 
F., have demonstrated completely 
their maintenance-saving values. 

The old practice of re-stressing 


bonnet bolts doesn’t apply to these 
valves. Yet the body-bonnet joint 
remains completely tight. Never a 
leak; never a need for a wrench. 
Crane Pressure-Seal design, utiliz- 
ing internal fluid pressure, main- 
tains a positively leakproof metal- 
to-metal joint inside the body. 

The seats and stuffing box on all 
valves remain equally tight. Opera- 
tion is smooth, nonsticking. The 
Crane flexible wedge disc prevents 
binding under contraction. 

Other value features of Crane 


Pressure-Seal design are compact- 
ness .. . weight saving with no loss 


of strength . . . and clean exterior 
lines that simplify insulation. 


Power plants around the world 
report new performance records for 
Crane Pressure-Seal Bonnet Valves. 
Now’s the time to 
consider this ad- 
vanced design—in 
gates, globes, angles 
and stop-checks— 
for modernization 
or extension proj- 
ects. Contact your 
local Crane Repre- 
sentative or write 
to address below. 









C RAN E VALVES & FITTINGS 


PIPE « KITCHENS e 


PLUMBING 


HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving Ail Areas 
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Te “at (0 air preheater installations are Ljungstrom® 


Advantages of the Ljungstrom Air Preheater FUEL ECONOMY is the big reason. 

Size for size, the Ljungstrom recovers more 
heat than any other type of air preheater. 

® Reduces fuel consumption. Permits use of lower-grade And with every 45-50 F of air preheat 





® Size for size, recovers more heat than any other type. 


fuels. Increases boiler output and reliability. 
you cut your fuel bill 1%. 


© Eliminates cold spots... keeps corrosion to a minimum. : 
Write now for your copy of our 38-page 


© Easier, faster to clean and maintain. 
manual, for handy reference. 


© Requires far less supporting steel and is quickly erected. 














The Air Preheater Corporetionn 60 cos: 42nd street, New York 17, N.Y. 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 











The function of an inner race is to provide a fatigue- 
resistant surface between a shaft and the rollers of an 
anti-friction bearing. Because of the geometry of a 
roller bearing, there is a smaller area of contact between 
the inner race and rollers than there is between the 
outer race and rollers. 


This smaller area of contact has the effect of con- 
centrating the loads on the inner race to a greater 
degree. Therefore, the inner race is always the critical 
member of a roller bearing from a fatigue life stand- 
point. When the inner race is the stationary member 
and the outer race rotates, this load concentration on 
the inner race is even more of a factor since the maxi- 
mum load is repeatedly applied at one point. 


Adequate resistance to relative movement between 
the inner race and shaft is vital to satisfactory perform- 
ance. HYATT inner races are made of materials chosen 
to permit relatively heavy press fits. When HYATT 
press fitting recommendations are followed, the inner 
race becomes an integral part of the shaft for all 
practical purposes. 


1. WHY CARBURIZING? 


HYATT inner races are made of a good carburizing grade of 
steel, rather than through-hardened steel, for several reasons. 
First, carburizing permits the vital heavy press fits referred 
to above. Second, tough flanges that will not break out under 
impact can be obtained on carburized races with no loss of 
ease hardness. Third, carburizing improves load-carrying 
capacity, as shown in Diagram A. During quenching, the 
phase change from austenite to martensite which occurs in 
the outer case is accompanied by a volumetric change; but 
the low carbon core remains tough and ductile without appre- 
ciable volumetric change. The result is a tendency to stretch 
the core and compress 
the case. Due to the 
Poisson effect, the com- 
pressive hoop stresses in 
the external fibres build 
up the load-carrying ca- 
pacity of the race. 


Diagram B shows a typi- 
cal element of a HYATT 
carburized inner race 
under roller load. Stresses 
in the “Z” direction are 





Cylindrical Roller 
Bearing Inner Races 


Their vital importance in bearing 
performance ...advantages of carburizing... 
the manufacturing procedures which 

assure maximum quality and life 


negligible. Stresses in the “X” direction are compressive 
hoop stresses or preload. Stresses in the “Y” direction are 
compressive stresses due to the load. Without the compressive 
stress Sx (hoop stress) the load-carrying capacity would be 

less; Bae should the stress 
in the “X” direction be- 
come a tensile stress due 
to pressing a through- 
hardened race on a solid 
shaft, the capacity would 
be still further reduced. 
Reference to applicable 
theories of material fail- 
ure will support this view 
and indicate why HYATT 
has gone to substantial 
added expense to give 
customers the benefits of 
carburized inner races. 





2. OPERATIONAL REQUIREMENTS 


A top-quality inner race should have all the following char- 
acteristics: 
41. Minimum wall variation: Concentricity of the inner race 
— ay to bore is necessary for quiet operation at full 
yearing capacity. 


2. Minimum runout xd race ends to bore: The bearing must 
not be cocked on the shaft by location against a square 
shoulder with a race end having excessive runout. 


3. Minimum runout of race flange inner faces to bore: 
Excessive flange face runout results in noisy operation 
and hunting of the shaft. 


4. Minimum bore tolerance: An important fitting consider- 
ation. If all the available tolerance is taken in the race 
bore, the shaft tolerance is unnecessarily restrictive. 


5S. Minimum pathway and bore taper: Taper causes uneven 
roller loading with resultant overheating and poor life. 


- - MANUFACTURING PROCEDURES 


Good control of primary machining is reflected in good 
quality of the finished product. The early stages of manu- 
facture, through the heat treating operation, are highly 
important and are all scrupulously controlled by HYATT. 
In this article, however, the finishing operations are of primary 
interest and will be discussed in detail. 
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4. pousB_Le END GRIND 

The sequence of grinding 
operations is important. 
The ends must first be 
faced off square and par- 
allel so that during sub- 
sequent operations the 
ends can be used as ac- 
curate reference. The 
HYATT double end 
grind operation illus- 
trated in Diagram C in- 
sures excellent control of 
race end parallelism. 


RACE GUIDE 


5. CENTERLESS PATHWAY GRIND 


The centerless grinding principle was pioneered by HYATT 
many years ago. This method was a significant improvement 
over existing chucking methods because it eliminates exces- 
sive wall variation introduced by spindle and chucking errors. 
The race pathway is 

ground by the centerless 

method to produce a race 

with as nearly a perfectly 

round diameter as is com- 

> | mercially practical. Two- 

sami ge point and _ three-point 

i rm out of round as well as 
taper are held to a mini- 

mum. Note that the 

work is rotated with a 

backing plate against the 

seared * ground end, 

as shown in Diagram D. 


G. CHUCKLESS BORE GRIND 


Here again the center- 

less method is employed 

to generate an inner di- 

ameter (bore) concentric 

with the outer diameter 

(pathway.) This is ac- 

complished by driving 

BACKING | the race on the outer 
PLATE diameter and positioning 
the grinding wheel rela- 

tive to the drive roll. 
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Centerlees grinding operation on a large Hyatt inner race. 


The result is maintenance of minimum wall variation by 
removing stock from the high spots as they pass between the 
drive roll and the grinding wheel, as shown in Diagram E. 


@e FLANGE GRINDING 

All flange faces must be 
ground to run true with 
the roller pathway. Since 
the pathway and bore 
have been ground using 
the ends as a reference. 
the ends are also used 
as reference while grind- 
ing the flange faces 
(Diagram F). This es- 
tablishes all-important 
even contact with the 
roller ends during opera- 
tion of the bearing. 


S&S. ViGiLtant INSPECTION 


Strict inspection is vital to the maintenance of high-quality 
standards in a precision product such as roller bearings. 
Working with the finest test equipment under conscientious 
supervision, highly trained HYATT inspection teams con- 
stantly watch the quality of HYATT parts as they are 
produced, This insures traditional HYATT dependability. 


YOU WILL FIND FURTHER DETAILS 

in HYATT General Catalog No. 150, or your nearby HYATT 
Sales Engineer will gladly help you choose the type of cylin- 
drical roller bearings best suited to your design requirements. 
Remember, WYATT is America’s first and foremost maker of 
roller bearings. Hyatt Bearings Division of General Motors 
Corporation, Harrison, New Jersey. 
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MET SCHOOL HEATING NEEDS 


A jigsaw puzzle heating problem . . . that’s what it looked like 
at the Cranbrook School for Boys, Bloomfield Hills, Michigan, 
since the heating needs were so varied. But every puzzle piece 
fell into place when Kewanee Reserve Plus Rated Boilers were 
installed, because all heating needs were solved. Here’s the 


way it worked: 





Problem 1: Limited boiler room. 


Loy Solution: Two compact Kewanee Scotch Type Boilers with 50% 

“arenes reserve power guaranteed adequate heat under all conditions. 

< e “Brg Problem 2: Fluctuating loads—boiler turned off nightly, turned 
yarre? - act on by stages in the morning. 

“— Solution: Kewanee Boilers had sufficient reserve to assure a 


fast, dry steam when needed to give quick heat. 


H ow A Problem 3: Low operating —maintenance costs. 

Solution: Since Kewanee Reserve Plus Rated Boilers certify 

J IG SAW ad EATI el G 50% extra power built in, they operate at “cruising speed.” 
Result—less fuel used, less wear on boiler, greater efficiency 

PUZZLE WAS SOLVED <«.. 

Kewanee Reserve Plus means boilers are rated on nominal 
capacity, with adequate power to take care of present needs, 
emergencies and future expansion. Boilers rated on maximum 
capacity are inadequate for today’s fast growing school needs. 
Next time select Kewanee Boilers. 








Cranbrook School for Boys, Bloomfield Hills, Michigan Kewanee LM-800 Series for 15 Ibs. steam or 30 Ibs. 
Heating Contractor: Laing Plumbing & Heating Company, Pontiac, Michigan water installed in the Cranbrook School for Boys. 


Engineer: Snyder & McLean, Detroit, Michigan 


KEWANEE BOILER DIVISION 
of Amrmcan- Standard 


FOl FRANKLIN STREET, KEWANEE, ILLINOIS 


KEWANEE @ BOILERS 


You can depend on Kewanee engineering 
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Emphasize the Engineering Advantages 
of Irving Bridge Decking. 


IRVING DECKING is 80% open, self-cleaning and self-draining, 
non-floating, not affected by wind pressure, lightweight, strong, 
safe, practically self-maintaining. 


ONLY IRVING OFFERS you over 50 years of experience in quality produc- 
tion and sound application of open mesh metal flooring. Take advantage 
of it! Write for new engineering data catalog covering all fields of 
application. 


“A FITTING GRATING FOR EVERY PURPOSE” 


Manufacturers of Riveted, Pressure-Locked, and Welded Gratings. 


ating for Bridges, Gutter Catch Basin 

, Armourings for Heavy Duty Floors, Trucking 

» Aisles, Loading Platforms, Boiler Room and Plant 
"Flooring, Catwalks, Runways, Stair Treads, Sidewalk 
ms. Grating, Tree Guards, Balcony Flooring, Airfield 


IRVING “DRYWAY’ 
DRAINGRATES 
are 

simple to install, 

easy and inexpensive 
to maintain. 

These safe, clean and 
strong drain covers 
are available in 
Rectangular Mesh 
and Riveted Types. 


| IRVING SUBWAY GRATING % 


ESTABLISHED 1902 


. - : OFFICES and PLANTS ot 


“AND D cITY I, N.Y. + 1810 10th ST., OAKLAND 20, CALIFORNIA 
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HALF AS THICK! In the trays for giant ore clean-up buckets, 114" USS “T-1” Steel Plate, with a yield strength of 90,000 psi., 


replaces cast trays which were as much as 212” thick. The new buckets—lighter in weight by more than half a ton—and expected 
to outperform the heavy cast trays, will be used at United States Steel’s South Works. 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 
NITED STATES STEEL EXPORT COMPANY, NEW YORK 


G3 7 I 
USS ly CONSTRUCTIONAL ALLOY STEEL Uss) 








FABRICATION SIMPLIFIED 





WITH USS T-1 STEEL 


(plus weight reduction of more than V2 ton) 


The trays of ore clean-up buckets 
must have phenomenal shock and 
abrasion resistance to hold up under 
constant scraping and scouring along 
the steel bottoms of ore boats. They 
are commonly made of heavy steel 
castings. But recently, Blaw-Knox 
Company, Pittsburgh, Pa., fabri- 
cated trays for several new buckets 
from USS “T-1” Steel Plate. This 
amazing new alloy steel assures the 
needed strength and durability, plus 
important fabricating advantages. 


LESS WEIGHT—LESS EXPENSE 
Biggest single advantage of fabri- 
cating from USS “T-1” Steel Plate is 
less weight. New trays weigh only 
4,021 pounds each, compared to 


5,068 pounds for comparable cast 
manganese steel trays. Thus, USS 
“T-1” Steel decreases the weight of 
the bucket and reduces shipping and 
handling costs. 

What’s more, fabrication from 
USS “T-1” Steel simplified the build- 
ing of these huge buckets. It elimi- 
nated the expensive patterns needed 
for cast trays. Because USS “T-1” 
Steel has tremendous resistance to 
impact abuse and abrasion, it is ex- 
pected that it will outperform pre- 
viously used materials. 

For these ore buckets, USS “T-1” 
Steel is flame-cut to size, cold formed 
in a 1.250-ton press, drilled and then 
riveted to the bucket shell. USS 
“T-1” also can be welded—without 


pre- or post-heating. Because of its 
unusual combination of properties, 
it is cutting costs in many rugged 
applications. 


LOOK AROUND YOUR SHOP 


In your own equipment, or in the 
products you make for others—wher- 
ever you would like to increase 
service life . . . wherever you would 
like to reduce fabricating costs of 
heavy-duty parts—look into the pos- 
sibility of using USS “T-1” Steel. 
Competent technical advice is al- 
ways available, of course — free of 
charge — from United States Steel. 
Write, wire, or phone for complete 
information. United States Steel, 
Room 5206, Pittsburgh 30, Pa. 


See “THE UNITED STATES STEEL HOUR’—Televised alternate weeks—Consult your newspaper for time and station. 
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+++ Where reliability counts most 


Up here / 


df 
7 


i 
é ‘ } 
if Up here, performance must be swift... precise... 
0 100 enou i predictable. “Almost good enough” 
: a could mean disaster. 
i 


Today, at Norden-Ketay, experienced engineers 
are meeting missile quality demands in 
instrumentation for guidance, computors, data 
transmission, automatic control, components and 
other vital functions. The same skill and 
inventiveness responsible for the high level 
effectiveness of the AN/ASB.-1 all weather Bomb 
Director System, for example, is currently 
engaged in the development of the most advanced 
systems for military and commercial use. With 
the wide range of facilities at their disposal 
... with the ability to develop completely new 
ff components where needed ... Norden-Ketay 
is particularly suited to carry out major projects 
in instrumentation — from development to 
volume production. 


wont do! 





NORDEN-KETAY (CORPORATION 
99 Park Avenue, New York 16, New York 





SERVOMECHANISM COMPONENTS e PRESSURE GAGES 
«5 : AIRCRAFT INSTRUMENTS © AUTOMATIC CONTROL 
SYSTEMS ¢ RADAR « COMPUTORS 





This picture of southwestern U. S. and 
Mexico is an official United States 

" Navy photograph made from the re- 
search rocket, Viking 12, at an alti- 
tude of 143.4 miles. 
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*Walworth Handwheel No. 16 
fits these 
Walworth Bronze Valves: 





%,” No. 32, 40, 47, 48, 205, 206 
4 225P, 227P, 260, 261, 260P, 261P 





No. 29, 30, 36, 37, 91, OX91, 92, 
a 95, 96, 160, 161, 235, 236, 245 
246, 245P, 246P, 237P, 238P 





1%” No. 58, 59 








1” No. 2, 3, 4, 11, 12, 14 











One handwheel fits 39°different valves 


Only Walworth Bronze Valves give you 
this degree of interchangeability 


With standardized Walworth Bronze Valve parts you maintain the 
greatest number of valves with the smallest inventory of basic parts. 
Handwheels are just one example. Fourteen different sizes of hand- 
wheels are all you need for fifty lines of gate, globe, and angle valves, 
involving 420 individual valves. 

The Walworth system of interchangeability of parts for Bronze 
Valves is unsurpassed by any manufacturer in the field. In addition 
to Bronze Valves, Walworth produces valves and pipe fittings of iron, 
steel, special alloys, and rigid polyvinyl chloride (PVC). 

Learn more about Walworth interchangeability. Contact your local 
Walworth Distributor or nearby Walworth Sales Office. Ask for 
literature. 


WALWORTEH 


60 East 42nd Street, New York 17, New York 








SUBSIDIARIES: U]]D autoy steet PRODUCTS CO. Cask @jucl> CONOFLOW CORPORATION 
SOUTHWEST FABRICATING & WELDING CO., INC. 


M&H VALVE & FITTINGS CO. 
WALWORTH COMPANY OF CANADA, LTD. 
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rrent Motor 


KINAMATIC a new standard 


in direct-current motors, 


gives your machines wider 


speed ranges, greater output 


To meet modern industrial needs for faster, more auto- 
matic, more continuous production, General Electric has 
designed an entirely new direct-current motor—the d-c 
Kinamatic. 


Designed for Automation—Now, a direct-current motor 
has been designed for the modern job it has to do— either 
as individual motor drive or in regulating systems. The 
new General Electric d-c Kinamatic motor supplies the 
wide speed range and versatility required for today’s 
manufacturing methods. It is designed for the close con- 
trol of machines and split-second timing of processes 
essential to higher output. 


Accelerated Production—-The new d-c Kinamatic motor 
will modernize your equipment, give it increased power, 
higher speeds, greater output capacity. With the quick- 
acting G-E Kinamatic motor, your machines will process 
a greater variety of products. . . faster. ..easier... 
and with less maintenance and spoilage. 


More Powerful—-By combining advanced design with 
improved materials and manufacturing techniques, 
General Electric engineers have packed more power into 
the entire Kinamatic line. The powerful Kinamatic motor, 
with new stamina and durability, is ready to become one 
of your most effective weapons for keeping costs down, 
for meeting competition, for boosting productivity levels. 


Engineering Help—Industrial specialists in 149 con- 
veniently located General Electric Apparatus Sales 
Offices have the complete story on how the new d-c 
Kinamatic motors and generators can benefit your 
operation. For full details, contact your G-E Sales 
Representative, or write for Bulletin GEA-6355. Direct 
Current Motor and Generator Department, General 
Electric Company, Erie, Pennsylvania. 813-1 


* Trade Mark of the General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 




















HERE’S HOW 
% IT WORKS 


1. Mechanic depresses insu- 
lation exposing tip of pin. 


. Pinis manne by locking- 
holes on clip. 


N 


ad 


Clipis pushed home flush 
with insulation surface. 


oe 
. 


Vapor barrier (where nec- 
essary) is easily applied 
over clip. 
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for impaled insulation 


Improves appearance 


Won't tear vapor barrier 


Safecuards personnel 


Another revolutionary development 
introduced by Johns-Manville 


Now ... you can insure a smooth and un- 
broken finish on air conditioning ducts. For 
this new Flush Clip, developed and produced 
by the Graham Manufacturing Corporation 
of Royal Oak, Mich., firmly secures impaled 
insulation without sacrificing eye appeal or 
impermeability of vapor barrier. 

Plant personnel will appreciate the neat, 
smooth appearance unbroken by ugly pro- 
tuberances. The Graham® Flush Clip also 
provides an excellent surface for decorative 
or identification painting. Insulation engi- 
neers will be able to furnish a snugger fitting, 
more efficient job with an unbroken vapor 


barrier that is easily applied. Installation 
crews will find their work simplified and 
speeded—with no trimming and cutting re- 
quired—and a greatly reduced injury hazard 
from sharp, jagged projections. 


Johns-Manville’s Industrial Contract De- 
partment has worked closely with the Graham 
Manufacturing Corporation in field-testing 
the Graham Flush Clip on industrial installa- 
tions. Used in conjunction with the Graham 
Insul-Pin System, it has been proven to 
operate ideally with J-M Spintex Insulation, 
plain and faced. For more information and 
samples, contact your nearest J-M Insula- 
tion Contractor. Or write Johns-Manville, 
Box 60, New York 16, New York. In Canada, 
Port Credit, Ontario. 


Johns-Manville / fee “LU INSULATION 


MATERIALS * ENGINEERING - APPLICATION 
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TAYLOR 
TRANS-SCAN-LOG* 
CONTROL SYSTEM 











Is scanning and logging, as | understand it, 

economically justified? 

Perhaps not, if you’re thinking just of mechanical logging of 
all variables, which gives little more than an accurate historical 
record of what has happened. But the new Taylor TRANS-SCAN- 
LOG System makes the operator more than a score-keeper. It 
enables him to instantly visualize, evaluate and act upon every 
processing irregularity as it occurs — without leaving his desk 
in front of the panel. 


What effect would the TRANS-SCAN-LOG System have on 
my control room space and operator requirements ? 

It will take approximately 60% of the space normally required 
by a standard graphic panel without scanning and logging. 
The compactness of this “intelligence center” enables oper- 
ator to supervise a greater percentage of the process. Because 
the scanning and logging equipment is an integral part of the 
process control, one operator can identify and correct any off- 
normal condition, as well as having a continuous trend record. 
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PUT YOURSELF 





IN THIC 
CHAIR 


...and ask yourself these questions 


Where can I see this unit in operation? 

We cordially invite you to come to Rochester to see this com- 
plete data collecting system in operation, because we believe 
that its many unique features do make it economically justified. 


Your Taylor Field Engineer will be glad to make the necessary 
arrangements. In the meantime, write for Bulletin 98268, Taylor 
Instrument Companies, Rochester, N.Y., or Toronto, Canada. 


*Trade Mark 


Laylor Lnslruments 


MEAN ACCURACY FIRST 
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Moloney power transformers are dried in new 


controlled atmosphere oven 


to further improve 
performance and life 





A Type CH Lectrodryer like this does 
the DRY ing. 


Air fed to oven by Lectrodryer* contains only 
1/10th grain of water per cubic foot 
In expanding facilities for building the giant power 
transformers demanded by industry today, Moloney 
Electric Company added this Dry air oven at their 
St. Louis, Missouri plant. Dry, constant temperature 
air is circulated through it at 25,000 cfm. to speed 
insulation drying. 

The extra Dryness of insulation obtained in this 
oven improves the performance of their transformers, 


Moloney’s 29' by 21’ 
dry air oven can 
handle trans- 
formers in the 
300,000 KV A, 
230 KV class. 








increases dependability and assures longer useful life. 


Lectrodryers are being used elsewhere in the electrical 
industry to equal advantage, speeding production, safe- 
guarding materials in storage, improving quality. 
Some of the newer precision electronic products 
couldn’t be made without the extreme Dryness pro- 
vided by Lectrodryers. For advice on where you may 
use them, iwrite Pittsburgh Lectrodryer Company, 335 
32nd Street, Pittsburgh 30, Pennsylvania (a McGraw 
Electric Company Division). 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 










LECTRODRYERS DRY 


IVATED ALUMINAS 


witH ACT 





In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


LECTRODRYER 
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gives longer service 


...ends 
dripping 


The Gyro Brass Manufacturing Corporation water faucet has no 
washers, spindles or seats to replace or renew. With the aid of 
Precision “O” Rings, a single motion controls both water volume 
and temperature. Dripping is eliminated. Endurance tests indicate 
ring life of over 15 years of normal service. 

For Gyro Brass Manufacturing Corporation, and for hundreds of 
other manufacturers, the use of Precision “O” Rings means depend- 
able long life service. They are compression molded—rigidly in- 
spected—meet al] military and commercial specifications—the finest 
made! At Precision, you'll find “O” rings in sizes and compounds 
to meet your requirements. 

What is your sealing problem? There is an expert—the Precision 
engineer—ready to help you in product design and “O” ring speci- 
fications. You can rely on him—and on Precision, the world’s largest 


exclusive producer of “O” Rings. 


"recision Rubber Products 


Corporation - “O” Ring and Dyna-seal Specialists 


Box 431, Oakridge Drive, Dayton 7, Ohio Sor rere Bicinville, Québec 
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; Precision 
"O” Rings 








SS | 























Write for your free copies of Precision catalogs on “O” Rings and Dyna-seals - 

























Job fitted Precision ‘'0’’ Rings have 
solved hundreds of industrial, aircraft 
and automotive sealing problems. 


In air-powered impact wrench, 14 
floating ‘‘O” rings help achieve com- 
pactness, result in reduced break-out 


friction and lower running friction 
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see now Controlled 








PRESSURIZED LUBRICATION 














This plug was removed from a 
Homestead Valve just after starting 
lubrication, and before all sealing 
areas were filled with lubricant. Note 
that pressurized lubricant contin- 
ues to extrude through feeder holes. 
Momentary downward movement 
of plug at start of each lubrication, 
gives assurance that plug is always 
free to turn. 





Also, in the Homestead Valve with 
controlled lubrication, you will note 
that even though the valve has been 
over-lubricated, lubricant comes 
only to the bottom edge of the plug, 
and is not wasted by discharging in 
quantity into the bottom chamber. 


GUARANTEES LOWEST COST SERVICE FROM 


HOMESTEAD éricatad PLUG VALVES 


The plug was again withdrawn from 
the valve body just after a ring of 
lubricant around the stem indicated 
that the lubricant system was full. 
Note that all lubricant grooves are 
filled. The entire plug surface is 
coated with lubricant. Lubricant is 
well packed in the stem sealing 
area above the plug. 


Now, see for yourself the risk in- 
volved when a valve which does not 
have Homestead’s controlled Pres- 
surized Lubrication, is over-lubri- 
cated. Note lubricant has been forced 
into the port opening. It can contami- 
nate line fluids, foul meters or orifices, 
or even block low pressure lines! 


%* Unretouched photos. 


Now valve has been purposely over- 
lubricated as indicated by excess 
lubricant around stem. Note that 
with controlled pressurized lubrica- 
tion there is no extrusion or seepage 
of lubricant into valve port opening. 
This means no waste, no contamina- 
tion of line fluids, no clogging of low 
pressure lines with lubricant, or 
fouling of meters, orifices, etc. 


These are but a few of the 
many advantages of Home- 
stead's controlled pressur- 
ized lubrication that guaran- 
tee lowest cost valve service. 

Reference Book 39-5 has 
the full story—twenty-eight 
pages of engineering facts, 
sizes, types, dimensions, etc. 
Ask for your 
copy today. 
There is no 
obligation. 






HOMESTEAD 
LUBRICATED 
PLUG 
VALVE 


(Pat. Pend.) 


OMESTEAD vavve manuracturinc company 


Coraopolis, Pa. 





P, O. Box 38 “Serving Since 1892”’ 
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TYPES of 


Hydraulic Turbines 





Francis Type 


Used for heads up to 1000 feet — 
in some cases even higher heads 
— depending on the output capa- 
city of the unit, the quality of 
operating water, and the charac- 


Propeller Type 


Regularly chosen for low heads, 
up to 100 feet normally, and in 
exceptional cases even higher. Its 
higher speed effects appreciable 
savings in generator cost. 





Impulse Type 


For heads as high as pressure 
pipe lines can be built. Used for 
heads as low as 200 feet if water 
conditions prevent use of Francis 
type because of excessive wear. 








Facing om WILL WORK WITH YOU and 
your consulting engineers to help decide. 
You’ll take advantage of over 50 years’ experi- 
ence designing and building hydraulic turbines. 

Besides building all three principal types of 
hydraulic turbines — Francis, propeller and 
impulse — Allis-Chalmers is in a unique posi- 
tion. It is the only company which can provide, 
in addition to the turbine, nearly all the other 
electrical equipment and auxiliaries needed. 


ter of load to be carried. 


Which is Best for 
Your Specific Needs? 







Generators, transformers, switchgear lead the 
list. The company can also provide pressure 
regulators, valves and governors for large units. 

In many instances substantial savings can be 
realized by calling in Allis-Chalmers engineers 
to discuss the problem even before definite plan- 
ning is begun. For all or any part of your needs, 
it will pay to contact the Allis-Chalmers repre- 
sentative nearest you. Or write Allis-Chalmers, 
Milwaukee 1, Wisconsin, U.S. A. 


ALLIS-CHALMERS 


Manufacturing Plants in United States and Canada 


Over 14'/2 million installed horsepower of hydraulic turbines throughout the world. 
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PER CENT 








UNBURNED GAS 
LOSS 





EXCESS AIR LOSS 












HEAT LOST IN FLUE GASES 


me 


> ual 
TOTAL AIR - PER CENT 
The new Bailey Oxygen-Combustibles Analyzer-Recorder (shown at 
right) prov'des a continuous two-in-one check of combustion efficiency 
by recording both oxygen and combustibles in flue gas. As shown by 
above chart, both measurements are needed to determine combustion 
efficiency. 














BAILEY announces.:-- 


New 2 in 1 way to measure 
Combustion Efficiency 


The new Bailey Oxygen-Combustibles Analyzer-Recorder gives you a continuing double 
check on combustion economy. It’s fast response measures and records: 


1. Excess air—regardless of the fuel or combinations of fuels being burned. 


2. The mixing efficiency of your fuel-burning equipment —by indicating the amount 
of combustibles in your flue gas, resulting from incomplete mixing of fuel and air. 


Combustion efficiency depends upon fuel-air 
ratio. Too much fuel can be even more costly than 
too much air. And because of the interdependence 
of these two factors, no control that measures only 
one of them can give you complete protection. 


Now, for the first time, you can check both with 
a single fast acting instrument, using the new 
Bailey Oxygen-Combustibles Analyzer-Recorder 
for industrial furnaces, kilns, heaters and boilers. 

Fuel economy improves as excess air is reduced 
—until unburned fuel begins to show up in the flue gas. 
When this happens, combustion efficiency drops off 


sharply if there are further decreases in the air-fuel 
ratio. That’s why combustion gases must be ana- 
lyzed for both oxygen and combustibles to get a true 
indication of efficiency—and that is why Bailey 
coordinates both measurements on the same chart, 
to show when excess air may be reduced safely with- 
out danger of greater losses from unburned gases. 


The Bailey Oxygen-Combustibles Analyzer is 
an approved combustion safeguard. 


Ask your local Bailey engineer for suggestions 
on application. Equipment details in Product 
Specifications E65-1 and E12-5, P31-1 
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THE “150” DESIGN CONCEPT 

1. A system starts with 

on &., 6-, 4-, 2- or 1-chennel 
bosic bly which includ 

o complete recorder 

essembly, and a'Driver 

Amplifier and 

Power Supply (A) for 








AC or DC Signals, 


balanced or single- 
ended, with sensi- 
tivity of 1 mv to 
2v cm (AC), I mv 
to 2 v mm (DC). 





AC-DC Preamp 


HERE’S REAL 
oscillographic 


RECORDING VERSATILITY 


A Sanborn ‘150 Series’’ System 
can be set up to record any of these 
inputs in any of the channels 


Voltage Levels Recorded 
Logarithmically 


Audio signals (20 
cycles to 20 KC) or 
DC voltages record- 
ed in logarithmic 
fashion on 50 


decibel chart. 
LOG-AUDIO Preamp 


INPUT COUPLING NETWORK 


Higher Level Signals, 


where maximum 
sensitivity of 
1 v cm, and input 
impedance of about 
200,000 ohms are 
adequate. 








Magnitude and Direction 
of Physical Variables, 


CARRIER Preamp 


with variable re- 
sistance, differen- 
tial transformer or 
variable reluctance 


transducers. 


Extremely Low Voltages 
and Currents, 


at sensitivities of 
’ 100 uv and 1 ua per 
(with external 
100 
ohms), by means 
of DC chopper 
circuit. 


cm. 
shunt of 





LOW LEVEL Preamp 


RMS Values of 
AC Voltages, Currents, 


(f2 


VOLT /AMMETER Preamp 


from 25-250 volts, 


50 ma — 1 amp. 





AC Voltage Components 


in phase or 180° out 
of phase with a 
reference voltage 
(e.g., 

signal). 


servo error 





SERVO MONITOR Preamp 


Low Level Signals, 


with extreme sta- 
bility, high gain, 
and greater band- 
width than with 
150-1500 Low 








DC Signals 


(push-pull, single- 
ended or difference 
between two). 
Basic sensitivity 
50 mv/cm te 50 


vocm. 





DC COUPLING Preamp 


ND, in addition to this great versatility, equally valuable 

to the user are the basic design features of Sanborn 
oscillographic recording systems, many of them available 
only in Sanborn equipment. They include inkless recording 
in true rectangular co-ordinates; improved overall linearity; 
numerous chart speeds; a choice of vertical mobile-cabinet 
or portable-case packaging; availability of 2-, 4-, 6- and 8- 
channel systems especially designed for recording analog 


computer outputs. 


FN i- felt, Mee] ia. Ae 
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e Average Value of AC Watts 





in a Circuit, 

in ranges from 25 
volts x 40 ma to 
250 volts x 2 amps. 
(with internal multi- 
pliers and shunts 
which can handle 
up to 4 amps). 





AC WATTMETER Preamp 


Sanborn engineers 
will be glad to help 
you select the equip- 
ment best suited to 
your needs. Contact 
them with confi- 
dence, and ask for a 
copy of the new and 
complete ‘‘150Series”’ 
catalog. 


CAMBRIDGE 39 
MASSACHUSETTS 





Symmetric or Asymmetric 
Wave Form Inputs, 


of ob7 
(2 cycles mm) and 


® 
= 375-425 cycles (1 
_& cycle mm) ranges. 


in 350-450 cycles 





COMPLETE, SELF-CONTAINED EIGHT- 
CHANNEL SYSTEM ADDED TO 150 SERIES 


Model 158-5490 is intended 
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AVANABLE NOW —196 pages 





of Valuable Tool Steel Information 


Another printing of our Tool Steel Handbook— 
one of the most comprehensive treatises of its 
kind ever offered by a tool steel producer—is 
just off the presses. In addition to a relatively 
complete picture of Allegheny Ludlum Tool 
Steels, their properties, applications and the 
forms in which they are available, this 196-page 
case-bound book presents an extensive discus- 
sion of heat treating and handling techniques 


For complete MODERN Tooling, call 





Allegheny Ludlum 
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as well as a complete set of weight tables and 
other useful reference material. 

Your copy of the Tool Steel Handbook will 
be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write to Allegheny 
Ludlum Steel Corporation, Oliver Bldg., Pittsburgh 
22, Pennsylvania. 


ADDRESS DEPT. ME-76 


weo 5125 


FINE too. stEe* 
SINCE 1854 
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Don't Let These Filing Bottlenecks 
Stall Drafting Room Output! 























File units for roll tracings are available. Individ- 
val trays protect each roll from dirt, tearing, 
and crushing. 
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Let Your Bruning Man Show You 
How a Hamilton UnitSystem 


Saves Space and Time, 
Permits Orderly Expansion 


UnitSystem is Integrated to Save Time and Space. UnitSystem offers 
you an integrated and interlocking stack in which your drawings 
and records are filed in units especially designed for them by 
size and frequency of use. Drawings are easier to file and find, 
which saves time. The interlocking feature lets you combine the 
individual units you need —in higher stacks —which saves space. 


The Shallow-Drawer Unit with special tracing lifters makes any 
active tracing easily accessible without risk of damage to com- 
panion tracings. Vertical Filing Unit with index binders and com- 
pressors keeps active small sheets straight and upright without 
wrinkling or.tearing. Five-Drawer Unit provides ideal storage for 
semi-active or inactive drawings and records by groups or projects. 
UnitSystem is Expandable for Future Needs. Because all UnitSystem 
files in the same line number are matched and interlocking, you 
expand your filing set-up gradually, efficiently, and economically. 
From a complete line of units, you choose those that exactly 
meet your requirements as they arise. 

Mail coupon today for more information on the important 
savings offered you by lifetime all-steel UnitSystem files. 

Ask your Bruning representative for information about the 
Bruning-Hamilton free analysis and planning service for improving 
your filing system — or use coupon below. No obligation. 


(BRUNING ) 


America's Leading Supplier of Engineering and Drafting Equipment 








Charles Bruning Company, Inc., 4700 Montrose Ave., Chicago 41, Illinois 


In Canada: Charles Bruning Company (Canada) Ltd., 105 Church St., Toronto 1, Ont. 








Charlies Bruning Company, Inc., Dept. 44-N 

4700 Montrose Avenue, Chicago 41, Illinois 

( Please send me information on Hamilton UnitSystem. 

(_] Send me Sienstion on the Bruning-Hamilton free analysis and 
planning service 


Name Title 





Company. 
Address 
City. 
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Steel Industry 





Oil and Gas Industry Marine Industry 





Paper Industry 





Why have Fast’s 
Couplings always 
been the leader 
in the rugged 
steel industry? 





Why are they used so widely to couple machinery in Power 
Generation, Pulp and Paper, Oil and Gas, Marine Propulsion 
and Auxiliaries, Steel and industry in general? 





Power Industry Lumber Industry Chemical Industry Paper Industry 


Steel Industry 


of positive lubrication. Regardless of your field —no 
matter whether your connected machine is driven by 
steam turbine or electric motor, low-speed diesel or 
- - Koppers has the perfect, 


Fast’s Couplings are standard equipment with more 
machinery manufacturers than any shaft coupling on 
the American market. Many Fast’s Couplings in use 
over 30 years still show no signs of wear when dis- high-speed gas turbine . 
assembled! That’s the answer: they’re reliable, they’re low-cost solution to your shaft coupling problem. 
mechanically flexible, they don’t wear. They have no 
parts subject to repeated bending, tension or com- 
pression. There is no metal-to-metal contact, because 


For free catalog write to: KOPPERS COMPANY, INC., 
Fast’s Coupling Dept., 3404 Sco St., Baltimore 3, Md. 






METAL PRODUCTS DIVISION + KOPPERS 
COMPANY, INC. + BALTIMORE 3, MD. This 
Koppers Division also supplies industry with Amer- 
icon Hammered Industrial Piston and Sealing Rings, 
Aeromaster Fans, Industrial Gas Cleaning Appo- 
ratus, Gos Apporotus. 

Engine ered Products Sold with Service 


FASTS Couplings 
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only Oilite 


gives you such a wide range of self- 
lubricating bronze bearings from stock 


1085 STANDARD SIZES of OILITE self-lubri- 
cating bronze bearings now are available to 
you through your local OILITE Dealer. 

Now you save set-up and tooling costs on standard 
OILITE bronze self-lubricating bearings. From a total of 
1085 standard sizes in OILITE bronze bearing stocks— 
including 3/5 new standard sizes—you can fill nearly all 
of your self-lubricating bronze bearing requirements. 
Faster! Economically! In any quantity! 

For non-standard sizes, you can order ferrous and non- 
ferrous OILITE bearings produced from any one of 
25,000 dies at our plant—for sleeve, flange, thrust and 


I ea tw 





spherical bearings. There is no charge for their use; only a 
nominal set-up cost on quantities of less than 1000. 

And for help on unusual bearing problems you can 
call upon the unmatched engineering skill of Chrysler- 
Amplex in powder metallurgy. 

You'll want the new OILITE Bearing Stock List S-56 
which gives the 1085 standard OILITE bronze bearing sizes 
and the complete list of OILITE bronzecored, 
bar and plate material from stock. It's free! 

Write us today or phone your local dealer. 
He is listed in the Yellow Pages of your 
telephone book under “Bearings—OiLITE.” 


+ TNR Bae 


ONLY CHRYSLER MAKES OIJILITE 


AMPLEX DIVISION 


CHRYSLER CORPORATION « DETROIT 31, MICHIGAN 


Bearings « Finished Machine Parts « Permanent Metal Filters « Friction Units 
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The leader has lengthened its lead! 


From the day it was announced, 
the Marsh Mastergauge took the 
lead in the pressure gauge field. 
You are probably well aware of 
this . . . but do you realize that 
we have constantly given it plus 
qualities to still further lengthen 
its lead? 

Look at therecent developments 
presented opposite. Unquestion- 


ably these are the three greatest 
strides in gauge development since 
the creation of the Marsh “Re- 
calibrator.” 

Yes, the three basic gauge com- 
ponents have been brought to a 
remarkable stage of perfection in 
the Mastergauge. Certainly, for 
every critical service there is no 
gauge to compare with it! 


Mastergauge is standard bearer for the world’s broadest line of gauges 
and dial thermometers, each the best of their kind in the applicotions 
for which they are recommended. Ask for data covering your specific needs. 


MARSH INSTRUMENT C0. Sales Affiliate of Jas. P. Marsh Corporation Dept. 29, Skokie, lil. 


ONLY MARSH 
HAS THE 
“RECALIBRATOR” 





Marsh Instrument & Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 


THE STANDAY 
OF ACCU 
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1_—A better tube con- 






struction — 


The Mastergauge always had the 
most effective joining of the 
bourdon tube to the socket... 
but...one-piece construction is 
always better! Welding these 
dissimilar parts posed a tough 
problem... but we finally solved 
it by a new process—the “Cono- 
weld” process—exclusively ours. 
The photo of an actual section 
shows the perfect fusion. Socket, 
tube—even the end-piece—are 
fused into one leak-tight unit. 





ZA better movement — 


To convert the action of the 
bourdon tube into accurate pres- 
sure indication, the gauge move- 
ment must be rugged, practically 
frictionless, highly resistant to 
corrosion. A self-lubricating effect 
is achieved in the Mastergauge 
movement by using alternate 
stainless steel and monel—gears 
stainless, bushings “K” monel, 
and so on. A distinguishing fea- 
ture is the “coined” sector gear. 
Note broad face of gear which 
results from this coined extrusion. 





3 A better case— 


Another development that has 
increased Mastergauge leader- 
ship is the new copper-clad, 
wrought steel case. The case has 
the strength of steel and the re- 
sistance to corrosion of copper. 
It is four times as strong as a 
cast iron case and one-third 
lighter. Final finish is a hand- 
some corrosion resistant black 
enamel. Every case is fitted with 
Marsh safety blow-out plug — a 
typical advancement. 
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GLOBE BODY- SCREWED ENDS 





LIST OF MATERIAL 
QUANTITIES ARE FOR ONE GLOBE OR ONE ANGLE VALVE 
WHERE ASTM SPECIFICATIONS ARE INDICATED THE LATEST REVISION APPLIES 



















































































CET tee ety] | MATERIAL SPECIFICATIONS hd 
1 |0or | 1 [orate |AtS.1. C1029 14 
2 | JUNK RING | ' EVALLOY jast™ A\82 GRADE FE ard 
3 | Yoxe | 1 |FORGEO STEEL |ASTMAIOS GRADE | IN! 
4 |GLANO |. |emeiee |AS7.M.aios Grade | in 
5 YOKE BUSHING | ' | BRONZE jas M.B2! 442 
6 |svem 1 TAM TS et | ALS.I. TYPE 416 219 
ae ar | |MALLEABLE IRON| A.S.7.M.A47 GRADE 32510 | 322 
8 |Lock NUT; | |STEEL COMMERCIAL 
9 || PACKING EVALPAK ae $01 
10 |GLano Bort | 2 |CORGED STEEL iyi si cuzo » 123 
i" Teour WASHER) 2 | STEEL 
t 

(2 |BOLT NUT 2 |STEEL-EVALIZEO |AS.T.M.AI94 CLASSO | i24 
13 |DIsK | [STAINLESS [ASTMAISS GRADE BOF | 257 

STEEL WITH STELLITED SEATING FACE | 48! 
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~ EDWARD VALVES, INC. 


SUBSIDIARY OF ROCKWELL MANUFACTURING CO. 
EAST CHICAGO, INDIANA 





FORGED STEEL INSTRUMENT 
GLOBE AND ANGLE VALVES 
GENERAL ASSEMBLY 
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Edward builds Globe and Angle Stop, Non-Return, Check, 





Stop-Check, Gate, Blow-Off, Mudline, Relief, Hydraulic, 


Instrument, Gage, and Special Valves and Strainers. 

















COMPLETE “BUFFALO” 
TESTING FACILITIES 
GIVE You THE LATEST For greatest wheel strength, every wheel design must be tested a 


many times its operating speed. This is possible only in the 

AND BEST IN FANS “Buffalo” Vacuum Test Pit, where we literally spin wheels to 
destruction — discovering any weakness and correcting it. Thus, 

‘ , the “Buffalo” fans delivered to you have wheels capable of 

Such comprehensive testing —— withstanding centrifugal force stresses far in excess of normal 





coupled with the fanmanship we've __imstalled operation. 
developed in 79 years — is your Performance tests. Continual testing of wheel and housing designs 
ee ” . i i , i li , j > 
assurance of the “Q” Factor* in for noise and efficiency, from free air de ivery to shutoff result 
in ever-improved performance. All tests in the complete “Buffalo 
every “Buffalo” centrifugal, axial laboratory are in strict accordance with ASH&VE, NAFM and 
‘ PFMA test codes. 


flow and propeller fan you order. 





*K The "Q” Factor — the built-in 
Quality which provides trouble- 
free satisfaction and long life. 





BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forve Co., Ltd., Kitchener, Ont. 





VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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DUDCO Vane Type Double 


HYDRECO Gear-Type 
Pump with Valve Panel 


Hydraulic Pump 


In Your Search for MORE...MORE...MORE=—Look to 
FLUID POWER 


KALAMAIOQO DIVISION 
Kalamazoo, Mich. 
HYDRECO Gear-Type Hydrau- 
lic Pumps, 3 to 120 gpm; Fluid 
Moters, 3 to 52 hp; Cylinders; 
Control and haalliees Valves; 
1500 psi. DUDCO Dual-Vane 
Hydravlic Pumps, 3 to 120 
pm; Fluid Motors, 7 to 140 
p; 2000 psi operation. 


WATERTOWN DIVISION 
Watertown, N.Y. 
Railroad air brake equipment 
of all types, STRATOPOWER 
Hydraulic Pumps for Aircraft, 
to 3000 psi. 


AURORA PUMP DIVISION 
Avrora, Ill. 
Liquid Handling Pumps, Cen- 
trifugals and deep well Tur- 
bines, 7000 gpm, 500 ft. heads. 
Turbine-type, 150 gpm, 600 ft. 
ae Condensate Return 
nits. 


KINNEY MANUFACTURING DIVISION 
Boston, Mass. 


More pieces per hour, greater preci- 
sion, more functions from equipment, 
more goods to more people faster... 
these are the areas wherein Fluid 
Power performs today’s miracles in 
production and distribution. Engi- 
neers in The New York Air Brake 
Company are singularly well equip- 
ped with “know-how” and experience 
to answer YOUR problems. 


DUDCO Dual-Vane Hydraulic Pumps 
and Motors, HYDRECO Gear-type 
Hydraulic Pumps and Motors, Control 
Valves and Cylinders run the gamut 
of Industrial and Mobile Equipment 
applications ... for machine tools; lift 
trucks; farm and construction equip- 
ment; conveyors; oil well, mining or 
lumbering machinery; for operating 
winches, cargo booms, hatch covers 
or steering ships. Name a function on 
land or sea requiring push, pull, 
press, raise, lower or rotary mo- 
tion, and the names DUDCO and 


In the air—STRATOPOWER Hy- 
draulic Pumps combine amazing 
weight/horsepower ratios with 
equally amazing ability to perform 
dependably at all altitudes and high 
temperatures. 


In Liquid Handling, AURORA Cen- 
trifugal and Turbine-type Pumps and 
KINNEY Heliquad and Rotating 
Plunger Pumps provide the practical 
and economical means for moving 
“anything that will flow through a 
pipe,” from gasoline to asphalt. 


KINNEY High Vacuum Pumps, pro- 
ducing pressures down to 0.0001 mm 
Hg., afford still another important 
tool to make things better, faster and 
at lower cost. High vacuum is the 
new technique in many industries. 


What are your “MORE” PROBLEMS? 
Are you fully aware of what The New 
York Air Brake Company can do to 


HYDRECO are your answer. 


Complete your file of data on new developments in Hydraulic, 
Liquid Handling and Vacuum Equipment. Write for catalogs today. 


THE NEW YORK AIR BRAKE COMPANY (Ny 
230 PARK AVENUE * NEW YORK 17, N.Y. 


INTERNATIONAL SALES OFFICE, 90 WEST ST ,NEW YORK 6, N.Y. 


Rotating Plunger and Heliquad help you solve them? 


vid Handling Pumps, to 
gpm. Vacuum Pumps, 0.2 
micron, evacuate 1800 cfm. 
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“Rigged for diving’, the Navy’s new 4-man experimental sub- 
marine, USS X-l, heads for deep water. Built by Fairchild 


Undersea ‘ferret’ 
for close-in attacks on harbors and shipping 


You are looking at the Navy's new 4- 
man midget submarine, USS X-1. 


it is only 50 feet long. Diameter 7 feet. 
Displacement 25 tons. A unique and 
nimble offensive weapon for testing 
U. S. harbor defense and performing 
missions larger subs simply cannot do. 


But its very compactness posed a 
perplexing problem. Major alterations 
and repairs were bound to come up on 
this experimental boat. How were they 
to install or remove equipment that 
was too large to pass through the 


hatch ? 


A unique solution occurred to Fair- 
child engineers: build the pressure hull 
in sections and bolt them together. 
Then the hull could be easily dis- 
assembled for alterations, repairs, or 
even shipment over land. 
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But this led to a second problem: 
what alloy to use for the bolts. It had 
to be corrosion-resisting, of course. But 
more than that, it had to be strong 
enough to hold the pressure hull tight- 
ly together even when the boat was 
submerged. 


They found the answer in “K” Monel 
age-hardenable nickel-copper alloy. It 
is outstandingly resistant to marine 
corrosion. And it can be age-hardened 
to a tensile strength of 130,000 to 
200,000 psi. 

Because of the Navy’s previous suc- 
cessful experience with Monel and 
Nickel, in resisting corrosion by salt 
water, these alloys are used in many 
other parts on this submarine. Grease 
fittings. Plumbing. Pumps and pump 
parts. Diving gear, including universal 
joints. Exhaust valves. Engine acces- 


Engine Division, Deer Park, New York, many vital parts of 
this boat are made of corrosion-resisting Inco Nickel Alloys. 








sory apparatus. Rings. Springs. 


Do you need a strong metal that will 
resist corrosion? Wear? High temper- 
atures? Or provide some unusual elec- 
trical property? Then write for our 
handy guide to more than 20 alloys 
developed specifically to give longer, 
better service under destructive con- 
ditions. Called “Standard Alloys for 
Special Problems,” this 16-page book- 
let is yours for the asking. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


Nickel Alloys 


*Trade Mark of 

The International Nickel Company, Inc. 

Monet* « “R”’* Monet * “K”* MoNeEL 
“KR”’* Monet ¢ “S”* Moner ¢ Inconet* 
IncoNEL “X”* ¢ INcoNEL “W’* © INcoLoy* 
Ni-o-NeL * Nimonic* ALtoys * NICKEL 
Low Carspon NICKEL + DuRANICKEL* 


TEACH mate 
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With this 8-lb tactical television camera... 


... soldier-scout can send live video pictures to his command post. On his back is a 
47-lb transmitter or sending station with built-in power. Pictures up to a mile away 
are picked up by the sharp-eyed camera. This latest combat aid was developed by 
the Signal Corps Engineering Laboratories at Fort Monmouth, N. J., and built to 
Army Signal Corps specifications by the Radio Corporation of America. See page 
356 for further details. 
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Taylor—and an Opportunity 


Ir was appropriate that the Management Division of 
The American Society of Mechanical Engineers should 
pay tribute last month to Frederick Winslow Taylor, 
President of the Society in 1906, on the centenary of his 
birth. For without disparagement of others who have 
devoted themselves to the field of management, Taylor 
may be considered a symbol of the engineer manager. 

Born in the environs of Benjamin Franklin's Phila- 
delphia, cradle of liberty and the rights of man, of 
Colonial commerce and industry, and of the mechanic 
arts, Taylor was educated at Harvard, then a venerable 
institution founded to provide ministers and teachers 
for the leadership of a self-governing people. Until 1878 
he was associated with William Sellers, manufacturer of 
machine tools, and until 1890 with the Midvale Steel 
Company, during which time he studied engineering at 
Stevens. After three years as a consultant in organiza- 


tion and management he returned to Bethlehem where, 
with the development of the Taylor-White tool steel, 
he increased the cutting capacity of the machine shops 


by 200-300 per cent. It was here that his ideas on shop 
management took concrete form. He left Bethlehem to 
expound principles which “‘he now saw would create a 
new era in the industrial world.’’ He believed that he 
could do this to best advantage if he worked without 
charging for his <ervices, so that during the last fourteen 
years of his lif ‘ie was free to assist anyone who was 
sincerely desir. + of carrying out his methods. He died 
in March, 1915. 

The American system of interchangeable parts manu- 
facture in Taylor's boyhood was making use of steam 
and water power, of special machinery and machine 
tools, of jigs, fixtures, and gages. It was ready for 
further developments that characterize low-cost mass 
production and the increases in the productivity per 
man-hour which pave the way for shorter hours, higher 
wages, and an abundance of material goods. Urging 
these great developments forward were business men, 
artisans, inventors, and engineers who led the Nation 
into an industrial economy which has absorbed millions 
of workers and produced fabulous wealth with ever- 
broadening reliance on natural and social science. Of 
these developments Taylor stands as a symbol. 

It was typical of Taylor that he should draw on many 
sources of knowledge and that he should be misunder- 
stood and abused. When he became interested in im- 
proving machining processes it was natural for him to 
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employ a young metallurgist from Stevens, Maunsel 
White, to develop new cutting materials, and a Nor- 
wegian mathematician, Carl Barth, to assist in the task 
of deriving relationships between the numerous variables 
of speed, feed, depth of cut, tool shape, and the like. 

The paper on the ‘‘Art of Cutting Metals’’ which 
Taylor delivered in 1906 as his ASME Presidential 
Address occupied 300 pages and 24 folded inserts in 
Transactions ASME. It represented the work of 26 
years. Of it Henry R. Towne said, ‘‘The work of Mr. 
Taylor and his associates has lifted it (the art of forming 
and tempering tools) at once from the plane of empiricism 
and tradition to the high level of modern science and 
apparently has gone far to reduce it almost to an exact 
science. In no other field of original research that I 
can recall has investigation, starting from so low a point, 
attained so high a level as the result of a single con- 
tinued effort.”’ 

Not so quickly appreciated was Taylor's early work 
in the field of management. His ASME paper of 1895, 
‘A Piece Rate System,’” in spite of the subtitle, ‘Being 
a step toward the partial solution of the labor problem,” 
failed to arouse enthusiasm, and it was not until the 1903 
paper, ‘Shop Management,’’ that his fellow members 
began to see significance in this phase of his work. 

From the dawn of civilization until the industrial era 
the unit of time which has affected men most has been 
the year with its seasons. With the factory came the 
routine of the day. With Taylor emphasis was on 
minutes—more minutes to be accounted for in a day than 
there are days in a year. The stop watch became a 
dreaded symbol and the basis of a Congressional inquiry. 
Taylor and the Taylor system were misunderstood and 
abused. But Taylor himself set two conditions ‘‘without 
which scientific management cannot be said to exist," 
first, that “‘both sides take their eyes off the division of 
the surplus as the all-important matter and together turn 
their attention toward increasing the size of the surplus,"’ 
and second, that special attention be given to “‘the ac- 
curate study of the motives which influence men."’ 

On the basis of these two conditions, Taylor and 
those who think as he did become not the enemies of 
labor but the benefactors of labor and of all of us. 
Surely the achievements of American industrial economy 
bear out this statement, even if the ultimate goal has 
not as yet been reached. 

With Taylor as its symbol and his ideals as its guide, 
the ASME Management Division has the opportunity 
and the capacity to attain this goal. 
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Manufacturing Synthetic Lumber in Germany 


Production begun in United States—rapid expansion possible 
with equipment and techniques developed in West Germany 


By A. Elmendorf,' W. Klauditz,’ and A. Liuhning® 


Tue beginning of a synthetic-lumber or shaving-board 
industry in the U. S. has been made, and it is anticipated 
that the coming years will see substantial and rapid 
progress in the manufacture of such products in this 
country. They will be referred to as shaving boards in 
this paper inasmuch as they are made of specially cut 
shavings bonded together. 

Shaving boards are now being manufactured in the 








thetic resins to produce thick panels that are subse- 

uently generally faced with veneer when used in the 
levsiowse industry, but are simply varnished or lacquered 
when used for doors and for Secenetion purposes in dis- 
play windows, and for interior paneling. The boards 
generally have a flakelike surface which has been found 
attractive for many uses. In furniture, shaving boards 
are used to replace lumber for the application of fancy 






































Fig. 1 
machine is 
centers. 


knives on the cylinder. 


form of large siabs that may be 6 ft X 12 ft in size and 
*/,in. thick. They differ from lumber sawed from logs 
in that they have the same strength properties in both the 
length and breadth directions, and in that they do not 
shrink or expand noticeably with changing atmospheric 
conditions. The shaving board has evolved out of the 
manufacture of so-called chip or particle boards and must 
not be confused with the latter. 


Character of Shaving Board 


The wood-shaving board consists essentially of flat 
shavinglike flakes of wood bonded together with syn- 


! President, Elmendorf Research, Inc., Chicago, Ill. 

? Doctor of Engineering, Director, Forest Products Laboratory, 
Braunschweig, Germany. 

* Doctor of Engineering, Laboratory Director, Western Nu-Ply Cor- 
poration, South Bend, Wash. 

Contributed by the Wood Industries Division and presented at a 
joint session of Wood Industries Division and Forest Products Research 
Society at the Diamond Jubilee Annual Meeting, Chicago, Ill., Novem- 
ber 13-18, 1955, of Taz American Society or MecHanicaL ENGINEERS. 
Condensed from Paper No. 55—A-190. 
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Diagrammatic illustration of the wood-shaving cutter built by A. Roller. 
ased upon the lathe principle. 


Maximum length of wood block: 42-50 in. 





This 
The wood block is rotated between lathe 
A knife cylinder operating at high speed moves slowly against the block 
and in doing so cuts shavings whose length is determined by the position of the scoring 


Power: 20 kw. 


or exotic veneers. The conventional cross-banding- 
veneers may be used between the shaving-board core 
and the face veneer, but for low-cost furniture the cross- 
banding is often eliminated and the face veneers are ap- 
plied directly to the shaving-board surface. 

Some of the products made abroad have a uniform 
composition throughout their thickness. The edges of 
such panels can be —— with appropriate high-speed 


cutting tools and then finished. 


Special Machines Developed 


Special machines have been developed for cutting the 
thin, flakelike shavings commonly seen on the surface 
of shaving boards. me of the factories abroad now 
manufacture the boards in 3 plies, the outside or exposed 
ply being made of shavings that are more or less whole 
and thereby provide an attractive flakelike surface. 
The interior of the panel is often made of comminuted 
chips or shavings and frequently a lower resin con- 
tent is used in the core. The shavings range in length 
from about '/, to 1'/, in., and their thickness may 
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Fig. 2 Disk machine for cutting wood shavings, made by 
W.H.Ortmann. In this machine the wood blocks are dropped 
into a hopper consisting of rotating compartments and are 
there pressed against the disk with a ram. Shaving length is 
determined by the spacing of the scoring knives. Maximum 
length of wood blocks = 19 in. Power: 25 kw. 


be about '/;o in. Width of the shavings varies greatly, 
the important feature lying in the fact that, contrary 
to shavings produced in an ordinary planer wherein 
the cutting action takes place at an acute angle to 
the botanic fibers of the wood, in the shavings pro- 
duced on the special machines the botanic fibers are 
parallel to the surface of the flakes. 

Most of the boards manufactured abroad have a specific 
gravity of about 0.5 to 0.6. In addition to their use in 
the furniture industry and for wall paneling, they are 
also being used in the construction of freight cars. 

The thickness of the panels ranges from about '/, to 
1'/2 in., and the modulus of rupture from 2300 to 2800 
psi. The boards have good nail and screw-holding 
power, and excellent dimensional stability. They can 
be machined on ordinary woodworking machines. The 
increase in thickness after 24 hr in water is about 5 per 
cent. 

Cord wood and sticks that may not be more than 2 or 
3 in. diam are used as the raw material. Sawmill waste 
in the form of slabs and edgings can be converted into 
the shavings, but conventional comminuted waste, 
such as sawdust and shavings, is not satisfactory, al- 
though some of such waste is added at times to the 
fibers or shavings used for the core. 

Considerable research work was conducted in Germany 
after the war by manufacturers as well as by research 
laboratories such as the Institute for Wood Research at 
Braunschweig to produce superior wood-shaving and 
particle boards. These investigations showed that 
superior boards in both strength and other physical 
properties can be obtained if the wood shavings are cut 
specifically for the manufacture of boards. It was found 
that when the shavings are cut parallel to the grain of 
the wood, the cost of the board of a given strength 
can be reduced materially. Most of the shaving boards 
are now being made of shavings derived from fir or other 
soft woods. 


An Expanding Industry in West Germany 

Lightweight boards having a density of 0.3 can be 
made and are being made to a limited extent for use as 
insulation boards and as wallboards. The volume of 
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Machine for cutting wood shavings, made by F. Meyer 
& Schwabedissen. The knives are mounted on a cylinder and 
are held in position with hydraulic pressure. The knife- 
edges are recessed to produce shavings of desired length. 
Intermittent feed. Maximum length of wood blocks: about 39 
in. Max diameter of wood blocks, about 8 in. Power: 26 kw. 


Fig. 3 


boards produced of such low density is, however, rela- 
tively small. 

The manufacture of wood-shaving boards is a rapidly 
expanding industry in West Germany. In 1954 the in- 
dustry had a capacity of about 3,500,000 cu ft, and the 
output for 1955 is expected to be about 5,600,000 cu ft. 
Besides soft woods, the industry is now also using beech 
and birch, as well as material from the lumber rae alone 
industries. 

At the present time there are about 35 shaving-board 
operations in Western Germany. Four of these are 
producing, each having a capacity of 1750 to 3500 cu ft 
per day. These four operations produce about 50 per 
cent of the total output. Most of the smaller operations 
have a capacity ranging from 350 to 1050 cu ft per day. 
The product is being improved continually and the boards 
have found excellent acceptance among carpenters and 
furniture manufacturers. 


Manufacturing Processes 


Two different systems of forming and pressing the 
board are in use abroad, as follows: 


Hot-Plate Process. In the normal process, which ac- 
counts for most of the production abroad, the shavings 
are bonded together between hot horizontal plates under 
hydraulic pressure. The best-known among these is the 
Behr process which was developed by the Behr Furni- 
ture Company of Wendlingen. The Novopan process 
developed by Fahrni also uses a hot press. 

Extrusion Process. This process was developed in the 
furniture factory of Otto Kreibaum and two of his licen- 
sees. In this process the resin-coated shavings are ex- 
truded as a continuous mass between parallel hot plates. 

The physical properties of boards made by pressing in 
a hot press are different from those made by the extru- 
sion process. The latter requires cross-banding with 
veneer in order to obtain satisfactory strength and di- 
mensional stability in the direction of the extrusion, 
whereas the boards made by hydraulic pressure are in- 
herently strong and do not require surface reinforcement. 

Novopan Board. The Novopan board is formed in a 
frame which receives the skevioas A mechanical 
spreader which moves back and forth across the frame 


311 











Fig. 4 Disk machine for cutting wood shavings made by 
Heinrich Wigger & Co. The magazine takes blocks 13 in. 
long. It is inclined at 45 deg to the cutting disk which is pro- 
vided with four knives. The blocks are clamped between two 
chains vl the contents against the rotating disk. Con- 
tinuous feed. Scoring knives determine the shaving length. 
Power: starting, or with dull knives, 50 kw; operating with 
sharp knives, 22-23 kw. 


distributes the shavings in successive layers. After 
prepressing at room conditions, the mats are trans- 
ported to a charging mechanism on metal cauls. The 
charging mechanism loads all of the press openings si- 
multaneously. The pressing time may be from i5 to 20 
min, depending upon the thickness. The factory at 
Géttingen-Grone, producing Novopan boards, turns out 
about 66 tons per p 

Other factories, such as that of the Norddeutsche 
Holzwerkstoff Gesellschaft at Triangel and the Moralt 
plant at Bad Télz, form the boards as a continuous mat. 
These mats are cut to length and prepressed separately 
before hot pressing. Both the Behr and Novopan proc- 
esses are therefore discontinuous or intermittent in the 
‘ane Be stage, whereas in the Kreibaum process the 
oards are made in a continuous stream which is cut to 
length after formation and extrusion. 


Manufacturing Steps 


The following steps characterize the hot-plate systems 
for manufacturing shaving boards: 


Preparation of Raw Wood. In order to obtain adequate 
moisture for easy cutting of the shavings and also to 
facilitate debarking, the raw wood is either sprinkled 
in the wood yard or is stored in hot water at a tem- 
perature of 140 to 160 F. Transportation from the log 
yard to the hot-water pond is mechanized. The opti- 
mum moisture content for cutting the shavings is about 
70 per cent. With this moisture content the shavings 
are smoothly cut and a minimum amount of energy is 
required. Moreover, the amount of fines is reduced to a 
minimum and the life of the cutting knives when cut- 
ting at 70 per cent moisture is greater than that when 
cutting dry wood. 

As the presence of bark reduces the strength and qual- 
ity of boards and vitiates the surface, isles decreasing 
the cutting life of the knives, more and more plants are 
shifting over to bark removal. Mechanical debarking 
is now commonly practiced. 
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Fig. 5 Disk machine for cutting wood shavings, made by 
Anthon & Séhne. The machine is intended primarily for 
cutting veneer waste into strandlike shavings. It is provided 
with numerous hard metal knives whose width determines the 
length of the shavings. Continuous feed. Diameter of the 
disk, about 80in. Power: starting, 18.5 kw; operating, 11 kw. 





Fig. 6 Disk machine for cutting wood shavings, made by Al- 


bert Bezner. The disk is 60 in. diam and is provided with 10 
knives. The wood blocks are placed in a vertical hopper and 
are fed downward between two chains. Continuous feed. 
Scoring knives determine the length of shaving. Maximum 
length of wood blocks, 13 in. Power: for the disk, 29 kw; 
for the hopper chains, 1.5 kw. 


The wood of cord-wood length is first cut into blocks 
from 1 to 1?/; ft long to fit the hopper of the shaving 
cutter. A magnetic detector locates nails and other 
foreign metal objects that must be kept out of the shav- 
ing cutter. 

Cutting the Shavings. Three different methods for re- 
ducing the raw wood to particle size or shavings are 
involved in the manufacture of shaving boards, but of 
these the second method, namely, that of cutting the shav- 
ings by means of moving knives, is the most important: 

Fractured Particles. For this purpose ordinary co 
are used or wood hogs, followed by hammermilling. 
Coarse particles or chips produce a rough surface unless 
faced with flakelike shavings. Such particles are used 
for the core of some boards. 
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Fig. 7 Machine for cutting wood shavings with cylindrically 
mounted knives, made by H. Rottmann. The wood blocks are 
dropped into a hopper from where they are pressed against the 
rotating knives with four pusher bars mounted on a crankshaft. 
Maximum size of wood blocks, 22 * 8 * 3 in. Power: start- 
ing, 60 kw; operating, 37 kw. 





Fig. 8 Machine for cutting wood shavings, made by W. Grupp. 


in which small blocks of wood waste are thrown by 
centrifugal force against a rim provided with knives. 
As the blocks sweep over the kmife-edges they are re- 
duced to fiberlike particles that are more fibrous than 
the particles coming from a hammermill. 

As previously stated, the shavings produced by the 
shaving method are generally from about '/100 to */s0 
in. thick. When the boards are intended for decorative 
uses, it is important that the surface shavings be muti- 
lated as little as possible. In that case the surface 
shavings are generally thinner than those used for the 
core. The surface shavings are therefore separated 
from the coarser core shavings. 

The prepared shavings are stored in special bins from 
which they are drawn mechanically and automatically 
as required. As the shavings weigh very little and their 
bulk is great, special storage bins are required. 

Drying the Shavings. Various mechanical means for 
drying wood shavings have been perfected and are now 
in use. The following four types of driers have been 
found satisfactory: 

Drum Drier. In this drier the particles are fed in at 





In this machine the ends 


of the wood blocks are pressed outward against knives mounted on the inside of a rim at- 
tached to a disk. The wood blocks may be of any length as they are moved forward in steps 


and only the end 5 in. are cut at a time. 
Power: 24 kw. 


Shavings. The raw wood is cut with knives, the 
edge of the knife generally moving across the grain of 
the wood. The thin flat shavings that are produced 
can be made of various thicknesses and lengths. Ma- 
chines for this purpose are either of the disk or cylinder 
type, as shown in the accompanying illustrations. The 
capacity of the machines varies from about 500 Ib to 
more than 1 ton per hr. Many variables affect the cut- 
ting rate besides the power of the drive such as thick- 
ness of shaving, moisture content, and condition of the 
knives. 

Fiberlike Particles. Fibrous particles may be produced 
in conventional grinding machines, as used in the “—r 
industry. However, a special machine is also available 
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Maximum 


iameter of wood blocks about 12 in. 


one end of a long cylinder, and they fall through a stream 
of hot air as the cylinder slowly rotates. The hot air 
may come directly from various types of burners. 
Turbodrier. In the turbodrier the shavings are su 

ported on plates at the rim of a large horizontal disk; 
the disks may be more than 20 ft diam and they rotate 
slowly around a vertical shaft. Hot-air currents set into 
motion by a central blower pass over the shavings as they 
fall automatically from one disk to the next lower one. 
The plates supporting the shavings are tilted at a certain 
point in the rotation of the disk, thereby dropping the 
shavings onto the next lower disk. Drying proceeds 
slowly, but those who use the process claim uniformity 
in the result. 
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Belt Drier. In belt drying the shavings are trans- 
ported horizontally on link chains and are there sub- 
jected to hot-air currents. 

Flash Drier. In the flash drier the wood particles 
are carried upward in a stream of hot air and drying 
takes place very rapidly. Heat is provided by means 
of steam, hot water, hot air, or hot waste gases from the 
factory furnace. Most of the larger operations use 
either hot water or steam. In drying the shavings, the 
moisture content is reduced from about 70 down to 3 or 4 
per cent. 

Mixing. The proper application of the resin to the 
shavings is an important step in the manufacture of the 
shaving board. Only about 6 to 8 per cent resin is 
prenens t used when urea resins are employed, and an 
even smaller percentage when phenolic resins are used. 
Considerable experience in the art of coating the shavings 
has now been acquired, and both batch and continuous 
mixers are being used. 

Types of Resins Used. Most shaving boards are made 
with resins of the urea-formaldehyde type. The viscos- 
ity of the resin permits fine spraying. It is customary 
to add a water repellent to improve the water resistance. 

The resin is usually applied to the shavings as a fine 
spray while the shavings are being agitated with rotat- 
ing arms in the mixer. The amount of resin that enters 
into the mixer is controlled automatically, and if a 
batch mixer is used the amount of resin is measured out 
for each batch. While 6 to 8 per cent urea resin is used 
for the core particles, the face shavings may be bonded 
with 9 to 12 per cent of resin. 

After adding the resin, the moisture content of the 
shavings will be increased from their original 4 per cent 
to about 10 to 11 per cent or 13 to 14 per cent for the sur- 
face shavings. 

Forming the Mat. As previously remarked, the mat for 
each board is formed in an appropriate frame, or it may 
be formed continuously. When a 3-ply board is to be 
made, the shavings for the bottom surface are first laid 
down. The shavings for the core are then placed, and 
after this, the shavings for the upper surface. In batch 
formation, the amount of shavings is controlled by 
weighing the shavings thrown in the hopper. Automa- 
tic weighing is pone te achieved in continuous board 
formation. 

After the mat has been prestressed at room conditions, 
it may be further weighed and the volume adjusted by 
removing surface particles, if necessary, to obtain the 
desired thickness. 

The speed of continuous formation depends upon the 
thickness of the mat desired and the capacity of the 
press. It generally ranges from 6 to 15 fpm. 

Pressing. In order to reduce the opening between the 
hot plates of the press it is necessary to reduce the thick- 
ness of the mat by prepressing. In the batch system, 

repressing is done while the shavings are retained in the 
felong box. After prepressing, the Bikes is removed and 
carried back to the forming station. In continuous 
formation, the mat is cut to length by a flying saw and 
each mat is then prestressed in a cold platen press. 
The resultant mat is then trimmed along the long edges, 
whereupon it is transferred to the mechanical loader of 
the press. 

Special presses have evolved for the manufacture of 
shaving boards. The press platens are generally thicker 
and stiffer than those of conventional hot-plate presses. 
The presses may have from 10 to 20 openings. Many 
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of the presses are 4 ft X 8 ft in size, but recently con- 
structed presses have platens as large as 6 ft X 13 ft. 

The presses close rapidly, and the rate of loading and 
unloading is automatically controlled and integrated 
with all other operations of the pressing cycle. The 
loading and unloading, and press deine may require 1 
min. The board thickness is determined by means of 
stops fastened to the press platens. The platens are now 
generally heated with hot water. 

After the boards have been removed from the cauls or 
carrier plates, the latter are cooled and returned to the 
forming station. The return system is mechanized and 
is synchronized with the forming or felting machine 
and the press with its accessories. 

Trimming and Sanding. Although thickness stops are 
used in the press, the panels must be sanded to obtain 
exact thickness. After cooling, the panels are trimmed 
to size and then sanded to the final thickness in a drum 
sander. 


Economics of Board Manufacture 


Space Required. For a capacity of 33 tons per day, 
12,000 sq ft of floor space is required and 10,000 sq ft 
of storage space. A capacity of 66 tons per day re- 
quires about 16,000 sq ft of floor space and correspond- 
ingly greater storage space. 

Energy and Heat Requirements. The manufacture of a 
ton of shaving boards requires about 250 kwhr of elec- 
trical energy and 5700 Ib of steam. 

Cost of Labor. About 18 man-hours of labor are re- 
quired per ton of product. The well-known German 
authority, F. Kollmann, states that from 19 to 30 man- 
hours are required per cubic meter of product of which 65 
per cent is productive labor. Small operations may re- 


quire 25 hr per ton, and where a great deal of manual 
labor is involved, the man-hours may exceed this. 
Wages generally range from 35 to 40 cents per hr. 





Fig. 9 Wood-shaving cutter made by Ludwig Pallmann. 
This machine was developed to reduce short blocks trimmed 
off board ends that could heretofore only be reduced in a hog 
and hammermill. The blocks are dropped into a hopper from 
where they go to the center of the machine, and are thrown 
outward by four rotating arms, and through centrifugal force 
are pressed against knives as they are pushed around by the 
arms. The resultant fibers or shavings are cut at various angles 
relative to the wood grain. Power: 48 kw for the cross arms; 
24 kw for the bowl. 
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Ceramics as Basic Engineering Materials 


Ceramic products are defined as those made of inorganic, 
nonmetallic material which are usually subjected to high 


temperatures during fabrication. 
range of products, but of more importance to the engineer, 
it embraces a wide range of unique and useful properties. 


By E. J. Smoke! and J. H. Koenig? 


Rutgers University, New Brunswick, N. J. 


AmonG the unique properties of ceramic materials is 
refractoriness, that is, resistance to high temperatures. 
Fig. 1 shows the melting temperatures of some ceramic 
materials along with those of several metals. The 
melting temperatures of the basic crystalline phases of 
most ceramic materials are quite high starting in the 
range of 3000 F; iron melts at 2895 F. Glasses are ce- 
ramic materials also, but they cannot be considered as 
refractories. This is because they are not compounds 
but rather behave as supercooled liquids whose viscosity 
is extremely high at room temperature; thus they have 
softening ranges rather than melting temperatures. 


Melting Temperatures 


Ceramic products are being manufactured whose melt- 
ing temperatures are lower than 3000 F, principally due 
to a high glass content. Ceramics made of clinoensta- 
tite, titania, silica, mullite, forsterite, alumina, spinel, 
zircon, beryllia, zirconia, magnesia, and thoria are 
oxide-type ceramics. All but the first two are used as 
refractory materials where high-temperature processing 
is involved; that is, as furnace liners in heat-treating 
of metals, recovery of metals from their ores, alloying of 
metals, recovery of petroleum products from crude oil, 
nuclear applications, and the like. Thoria has a very 
high melting point, however; it is radioactive. Silicon 
carbide is saad ae a refractory and to a large extent as 
kiln furniture. Boron carbide has a high melting tem- 

rature but it is used only in special cases. Other car- 

ides, sulphides, nitrides, and borides have still higher 
melting temperatures but have only been made ex- 
perimentally or on a very limited scale because of the 
rarity of some of the elements involved and the pro- 
tective atmosphere necessary in using these materials. 
They are being used mo popemgiated in heat-engine parts 
such as jets, rockets, and so on. 

The highest melting metal is tungsten which melts at 
approximately 6100 F. Zirconium, tantalum, and haf- 
nium carbides, and graphite have melting temperatures 
above this with hafnium carbide having the highest 
melting temperature known of approximately 7520 F. 

Ceramic products are generally a mixture of one or 
more crystalline phases with glass, the latter material 
varying up to approximately 45 per cent. This glass 
content affects the refractory properties. Included in 
Fig. 1 is a graph of the “‘safe continuous operating tem- 


1 Research Professor, School of Ceramics. 
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Fig. 1 Thermal properties of ceramic materials and metals 


perature’’ of some of these ceramics. The best glasses 
can be used continuously only up to approximately 900 
F. Steatite and forsterite can be used continuously to 
1830 F without distortion when used as technical ware 
such as high-frequency insulation, or whenever dimen- 
sional tolerances in the range of +1 per cent are pre- 
requisite. However, forsterite, when used as furnace 
parts, operates successfully up to 3000 F. Normal 
porcelains have been used up to 2185 F. Zircon, 
whether used as technical ceramics or as a refractory, 
operates very well up to 2650 F. Silicon carbide, which 
is used as furnace parts, stands up very well to approxi- 
mately 2750 F in air. Silica is used principally as a 
refractory in open-hearth furnaces where the tempera- 
ture approaches 3000 F. Mullite refractories are used 
continuously up to 3200 F. 

The effect of glass content and/or an additional 
crystalline phase or phases is illustrated by the safe 
continuous operating temperatures of several alumina 
bodies. A body containing 86 per cent alumina can be 
used continuously up to 2550 F; another containing 96 
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Hardness (Knoop scale) of ceramic materials ranging from 30 to 7000 


Boron Carbide (2800) 
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Zirconium Carbide (2090) | aeons carbides are made of 
Alumina (2000) } synthetic ceramic materials such 
Tungsten Carbide (1880) | as tungsten, titanium, and tanta- 


lum carbides whose Knoop hard- 
ness numbers range from 1400 to 
1800. They are used as tools for 
machining metals to close dimen- 
sional tolerance. 

Alumina has a value of 2000 and 
is used as a grinding and lapping 
compound, and as the abrading 
media in grinding wheels for ma- 
chining steel. A relatively new 
application is as tool bits for ma- 
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Fig. 3 Thermal conductivity of ceramic products Btu/hr sq ft/(deg F/ft), at 140 deg 


per cent, up to 3050 F; while pure recrystallized alumina, 
that is, containing no glass, can be used continuously up 
to 3520 F. These are used as furnace parts and technical 
ceramics of close dimensional tolerance and for high- 
temperature vacuum applications. 

Zirconia provides a very high safe continuous operat- 
ing temperature (circa 4200 F) and in the fused stabilized 
form is used as furnace parts. 

Alumina and zirconia are applied to metals in thick- 
nesses up to 0.010 in. by the flame-spray process. This 
type coating shows promise for heat-engine parts, 
abrasion-resistant coatings, and erosion-resistant parts. 

Thus ceramics provide a wide selection of refractory 
materials for use as furnace parts or as technical ware 
and the choice depends upon end use and economics. 


Hardness 


Hardness is another property unique to ceramics 
covering the range from 30 on the Knoop scale for the 
mineral gypsum to 7000* for the diamond as shown in 
Fig. 2. Glasses range from 300 to 500. The hardest 
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nical ware in general. 

Silicon carbide, with a Knoop 
hardness of 2500, is one of the 
most important abrasives in terms 
of lapping and grinding, and as 
grinding wheels. It lends itself 
best for fabricating very hard 
dense materials such as ceramics, 
including cemented carbides, cast 
and chilled iron, and nonferrous 
metals. 

Titanium boride has a value of 
2720 and boron carbide of 2800; 
this latter was the hardest syn- 
thetic material until quite recently. 
However, in the past year man has 
made the first synthetic diamonds. 
Diamond is the hardest known 
material. It is marketed in many 
grain sizes and in many type grinding wheels. Its ex- 
treme hardness and durability make this material of eco- 
nomic significance even though the initial cost is quite 
high. 

The property of extreme hardness has made ceramic 
abrasives actually indispensable in the fabrication of 
metals and other materials. There are no substitutes for 
ceramic abrasives. 


Thermal Conductivity 


Another engineering property of extreme importance 
is thermal conductivity. Again, ceramic products cover 
a wide range from near zero up to 125 Btu as shown in 
Fig. 3. In the very low range of thermal conductivity 
a variety of thermal-insulating materials are manufac- 
tured from mineral products such as asbestos, magnesia, 
diatomaceous silica, refractory clays, mineral oa glass 
wools, and synthetic fibers; these are used from below 
room temperature to above 3000 F as drier, oven and 
furnace liners and backings, pipe covering, and numerous 
other applications. 
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Ceramic products in general are 
characterized by low thermal con- 
ductivity and approximately 98 
per cent of all products manu- 
factured have thermal-conductiv- 
ity values no higher than 5 Btu. 
This is due not only to the prop- 
erty being inherently low but also 
to the large per cent of pore space 
or voids which are present in 
some of these moan It has 
been noted in the foregoing that 
magnesia is an excellent thermal 
insulator yet Fig. 3 shows that it 
has a value of 27. The former 
value is for a very porous material 
while the latter value is for one 
containing no more than 1 per 
cent pore volume. Thus all cer- 
amics possessing thermal-con- 
ductivity values above 5 Btu are 
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Coefficient of linear thermal expansion of ceramic materials; 
perature, 700C (1292 F) 
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ceramics have thermal-conduc- 
tivity values up to 10 Btu. 
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Magnesia’s conductivity as a a4 

dense ceramic, as mentioned, is 27 10] _Forsterite 65 
and has been used as electrical in- ‘aly js 

sulation in vacuum tubes. Above 
this range the only ceramic mate- 
rial is beryllia and its value is 125 
Btu as compared to aluminum at 
118 and copper at 218. By com- 
bining beryllia with other ceramic 
materials a range of porcelains can 
be made whose thermal conduc- 
tivity ranges from 90 to 30 Btu. 
Some sparkplug and _high-fre- 
quency insulators, where high 
thermal conductivity is of im- 
portance, have been made from beryllia and beryllia 
porcelains. However, because of the toxic effect of this 
material, its use has been limited. It is now considered 
that this material can be used safely when the proper 
precautions are taken. 

Thus ceramic products can be made which cover 
the wide range of thermal conductivity from values of 
0.05 to 125 Bru, which is from the best thermal insulators 
to conductivities exceeding that of the metal aluminum. 
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Thermal Expansion 


Ceramic materials are manufactured which cover the 
range of linear thermal expansion from 0.5-13 X 10° 
in/in/deg C between room temperature and 700 C as 
shown in Fig. 4. Magnesia has the highest thermal 
expansion at 12.8. Low-carbon steels have values in 
the range of 15 over the same temperature range while 
copper is approximately 17. One of the prime applica- 
tions of a desired high thermal expansion in ceramics is 
in glass-to-metal ceramic-to-metal seals for electron 
tubes and other vacuum-tight, strong, high-tempera- 
ture seals. There are two types of seals. The compres- 
sion type is exemplified by copper and forsterite or 
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Fig. 5 Tensile, transverse, and compressive strengths of ceramic materials 


alumina, and Kovar and alumina. In this case a metal 
of higher thermal expansion surrounds the ceramic of 
lower thermal expansion which, when soldered together, 
results in a strong vacuum-tight compression seal. The 
other type is the matched seal in which the thermal 
expansion of metal and ceramic is approximately the 
same. Glass-to-Kovar is a glass-to-metal seal of this 
type. The iron-nickel series of alloys covers a wide 
range of thermal expansion and a thermal-expansion 
match can be found for most ceramics; however, only 
over a limited temperature range. 

Invar is a low-expanding material at relatively low 
temperatures but tends to increase quite rapidly as the 
temperature is increased. In the realm of ceramics, 
much lower thermal expansions are possible. In fact, 
there are two types which actually contract on — 
Both are lithium aluminosilicates. The one type exhi 
iting the low positive to low negative values (Fig. 4) is 
the crystalline phase beta-spodumene. It can be made 
to have no contraction or expansion up to 600 C. Beta- 
eucryptite is the other crystalline phase and its coefficient 
of linear thermal expansion is —5.6 X 10~*. This 
latter material has not been made in the nonporous 
state and because of its very high degree of contraction, 
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Fig. 6 Strength versus temperature curves of some ceramic 


has found little use. However, the beta-spodumene 
is quite important as a refractory material (to 2200 F) 
of high thermal-shock resistance. Some uses include 
trays on which dental products are rapidly fired; tubes 
through which billets are heated to forging temperature 
by intection heating; and in the firing of certain white 
wares. It is being used as either zero or low-expanding 
tubes in dilatometers for determining thermal expansion 
of ceramics and metals at higher temperatures. It is 
being evaluated as a base material for precision electrical 
resistors and capacitors where dimensional variation 
with temperature is detrimental. 

Thermal-shock resistance is relatively high in most 
porous ceramics because of inherent structure. How- 
ever, where strong ceramics are desired porosity must be 
minimized. In dense ceramics the thermal-shock resist- 
ance is dependent to a marked degree on thermal expan- 
sion; the lower the thermal expansion the higher the 
thermal-shock resistance. Similar specimens of an 
alumina ceramic whose coefficient of linear thermal 
expansion is 8.0, crack when quenched into water at 
room temperature from 400 F. Beta-spodumene bodies, 
whose thermal expansion approaches zero, have resisted 
failure when quenched from 2200 F to water at room 
temperature. 

Thus ceramic products cover the coefficient of linear 
thermal-expansion range from +12.8 to —5.6 X 10~* 
in/in/deg C from 25-700 C, and ceramic products are 
being produced or can be designed to any specific value 
in this range. 


Strength 


The compressive strength of ceramic materials covers 
a very wide range from materials so weak that they can 
be crushed between the fingers in the case of some heat 
insulators, to values as high as 600,000 psi for a mixture 
of 31 per cent (by weight) titanium boride and 69 per 
cent boron carbide. In general, for more or less conven- 
tional ceramics, with tensile strength at unity, the trans- 
verse strength is approximately 2 times and the com- 
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pressive strength varies from 8 to 10 times 
the tensile strength. One commercial alu- 
mina body has a tensile strength of 27,000 
psi, its transverse strength is 50,000 psi, 
while its compressive strength is 290,000 
psi. Alumina bodies with compressive 
strengths as high as 400,000 psi have been 
| reported. 
The values given in Fig. 5 are optimum 
values and these tend to decrease either with 
a decrease in the basic crystalline phase or 
with increase in pore volume. As an illus- 
tration, alumina ceramics are manufactured 
as special refractories with compressive 
1 strengths of the order of 11,000 psi while 
that of the completely nonporous material 
used as wear-resistant parts and electrical 
| insulation has a compressive strength of 
290,000 psi. This extremely strong material 
is being used as extrusion and pressing die 
parts, precision gages, plungers for recip- 
: rocating pumps, mechanical-seal parts, 
bearing sleeves, liners for pumps and im- 
peller-wear parts, thread guides, and as 
high-frequency insulation particularly for 
vacuum-tight ceramic-to-metal seals. 

Beryllia is another extremely strong ceramic with a 
compressive strength of 188,000 psi and transverse 
strength of 35,000 psi. Steatite, forsterite, and zircon 
ceramics have compressive-strength values between 
75,000 and 90,000 psi. Steatite is the most economical 
of the group to manufacture. It is used extensively as 
electrical insulation especially for high-frequency appli- 
cations and at moderately elevated temperatures because 
of its high strength, excellent dvuiicat mainte prop- 
erties, and the ability to fabricate this material to close 
dimensional tolerance. Porcelain, glass-bonded mica, 
and cordierite have lower compressive strengths in the 
range of 35,000 to 50,000 psi. Porcelain, because of its 
strength, ease of manufacture, and general durability, is 
used extensively for domestic and technical ceramics. 

Fig. 6 shows the effect of temperata@re on the strength 
of some ceramic materials. A beryllia ceramic, whose 
tensile strength is approximately 14,000 psi at room 
temperature, is still 5000 psi at 1800 F; its transverse 
strength at room temperature is 20,000 psi and still 
11,500 psi at 1800 F; while its compressive strength at 
the lower temperature is 110,000 psi, 50,000 psi at 1800 
F, and 7000 psi at 2912 F. Chromium boride, whose 
room-temperature transverse strength is 88,000 psi, re- 
mains constantto1700F. Zirconium boride exhibits the 
same effect over the same temperature range with a value 
of 66,000 psi, and at 2200 F this value only drops to 
55,000 psi. 

The titanium boride-boron carbide material mentioned 
previously has a transverse strength of 90,000 psi at 
room temperature and drops steadily to 55,000 psi 
at 2200 F. It is these high-strength properties at high 
temperatures that are of extreme interest for high-tem- 
perature engines and air frames. Radomes which house 
radar equipment are being made of ceramic materials 
because of these properties. One laboratory is experi- 
menting with actual missiles made entirely of ceramic 
materials, the reason being that as the speed increases, 
the temperature also increases and it appears that 
only ceramic materials can withstand the extreme con- 
ditions of temperature and pressure encountered. 
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CERMETS ... 


er High-Temperature Service 


Ceramics combined with metals to meet the critical demands of 
nuclear reactors, turbojets, gas turbines, and rocket motors 


By J. T. Norton 


Professor of Metallurgy 
Massachusetts Institute of Technology, Cambridge, Mass. 


Cermets, which are aggregate structures of hard and 
refractory substances bonded with metal, have been 
extensively studied in recent years and a tremendous 
variety of substances have been examined. Composi- 
tions based on titanium carbide have so far given the best 
practical performance and will be considered here as a 
sort of yardstick by which the other cermet compositions 
of current interest may be compared. 


Titanium Carbide 


Titanium carbide, with the chemical formula TiC, is a 
hard and refractory crystalline substance with a melting 
point of 3250 C (5880 F). It has a bright gray metallic 
appearance and is a good electrical conductor. 

It is made in commercial quantities by carburizing 
purified titanium dioxide. There is still considerable 

uestion as to what makes a good titanium-carbide pow- 
de for cermet manufacture. In general, one can say 
that it should have a combined carbon content approach- 
ing very closely its chemical formula and should have a 
minimum of oxygen, nitrogen, and free graphite. 

Fabrication of Parts. The purified titanium-carbide 

owder is mixed with the desired proportion of the 
Pinder metal, also in powder form, and the mixture is 
ground and intimately mixed in a ball mill for periods of 
2to4days. Control of the carbide-particle size and size 
distribution is important. After grinding, the powder is 
carefully dried, a small amount of lubricant is added, and 
the powder is pressed. If the parts are relatively simple 
in form and are to be made in sufficient quantity to justify 
die costs, they may be pressed in a die to final shape, due 
allowance being made lar shrinkage in the final sintering 
operation. Otherwise, blanks may be pressed and then 
given a preliminary sintering operation. In this condi- 
tion, the compacts are sufficiently strong to handle but 
may be machined easily to the final shape. In either 
case the final operation is a sintering treatment in 
vacuum at a temperature usually just above the melting 
point of the binder metal. If final finishing is required, 
it is done by grinding, usually with diamond wheels. 
An excellent surface finish can be obtained. 

The structure of the finally sintered body is one of car- 
bide particles embedded in a matrix of the binder metal. 


Contributed by the Metals Engineering Division and presented at a 
joint session of the Metals Engineering and Rubber and Plastics Divi- 
sions at the Diamond Jubilee Annual Meeting, Chicago, III., November 
13-18, 1955, of Taek American Society or Mecuanicat ENGINEERS. 
Condensed from ASME Paper No. 55—A-196. 
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Fig. 1 


Microstructure of a metal-bonded titanium-carbide 
cermet containing 50 per cent by weight of binder metal. 
Original magnification = 1500. Gray rounded particles are 
the carbide and lighter background is the binder metal. 


Fig. 1 shows the microstructure of a typical metal-bonded 
titanium carbide containing 50 per cent by weight of 
binder metal. 

Several important variations of the corventional 
procedure are possible. The bodies may be hydro- 
statically pressed for better density distribution. They 
may be hot-pressed, a procedure which combines pressing 
and sintering in a single operation. They may be 
extruded into tube or rod form, or the binder metal may 
be introduced during sintering by the process of in- 
filtration. Particular circumstances will determine the 
most practical technique. 

Properties of TiC Cermets. The designer, of course, is 
primarily interested in the properties to be expected of 
these cermets. To illustrate typical properties three 
grades of metal-bonded titanium mie er have been 
selected for discussion. They were prepared under 
identical conditions with the binder metal which is an 
alloy of nickel-cobalt-chromium in the proportions of 3 
parts nickel, 1 part cobalt, and 1 part chromium. Grade 
B40 contains 40 per cent by weight of the binder metal, 
C50 has 50 per cent, and D65 has 65 per cent. These 
grades are produced in Austria by Metallwerk Plansee 
under the general designation of WZ12. These grades 
were chosen for illustration because a consistent set of 
data was available and because they are typical of those 
now being produced both here and abroad. 

In cermet development work, strengths are frequently 
measured by means of a transverse rupture test but the 
strength values are somewhat dependent upon the test 
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conditions. Tensile tests, on the other hand, are more 
significant for purposes of design, but it is very time- 
consuming and expensive to prepare accurate tensile 
specimens and to provide testing conditions of very pre- 
cise axial loading. Fortunately, for the grades to be 
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Fig. 2 Curves showing dependence of transverse 
rupture strength and tensile strength on binder 
content in TiC cermets at room temperature 
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Fig. 3 Curves showing dependence of tensile 
strength upon temperature of TiC cermets with dif- 
ferent binder content 


considered, both sets of data are available and Fig. 2 
shows how they are related at room temperature. It 
will be seen that the bend-strength values (modulus of 
rupture) are higher by a factor varying from about 2.0 
at low binder content to about 1.7 at the high binder 
content. 

It is of interest to note that the strength increases 
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with increasing binder content over the range investi- 
gated. The curves appear to approach a maximum and 
undoubtedly would fall at still higher binder content. 
This may seem strange in view of the hardness values 
which decrease with increasing binder content, the 
values for grade B40 being 960 DPH; C50 being 820 
DPH; and D65 being 600 DPH. This behavior, how- 
ever, appears to be characteristic of these rather brittle 
materials. The impact strength, on the other hand, 
increases markedly with binder content, the values, as 
measured by a Charpy test on an unnotched bar of 1 sq 
cm cross section for grades B40, C50, and D65 being 45, 
70, and 106 in-lb, respectively. Thus as the binder con- 
tent of the cermet increases, the strength and toughness 
increase while the indentation hardness decreases. 

The influence of temperature on the tensile strength is 
revealed in Fig. 3 where the results of short-time tensile 
tests are shown. It will be observed that grade D65, 
which is the strongest at room temperature, loses its 
strength more rapidly and at 1000 C (183C F) it has be- 
come the weakest, the order of strengths being just re- 
versed as compared with room temperatures. 

Long-Time Strength. The long-time strength at elevated 
temperatures is, in many respects, a much more useful 
index of the suitability of ieae materials. This test 
gives the stress at which the material will fracture in 
tension after a definite period of time at a specific tem- 
perature. This strength decreases with increasing time 
and the decrease, as would be expected, is more rapid at 
higher temperatures. Fig. 4 shows the behavior of grade 
C50 at 800 and 1000 C (1470 and 1830 F). For general 
purposes of comparison, the strength for 100-hr life is a 
convenient figure. 

Curves of 100-Hour Life. Fig. 5 shows the curves of the 
100-hr life for the three grades considered in the tem- 
perature range from 800 to 1000 C (1470 to 1830 F). The 
strength decreases with increasing temperature and grade 
B40 with the lowest binder content is the strongest of 
the three while grade D65 is the weakest. If one arbi- 
trarily selects the operating temperature of 950 C (1740 
F), these tests show permissible strength levels of ap- 
proximately 25,000, 19,000, and 15,000 psi for grades 
B40, C50, and D65, respectively, for 100 hr lifetime. 
Thus the short-time strength is higher by a factor ot 
between 2 and 3 than the 100-hr strength. In the same 
figure are shown corresponding typical values for two 
of the so-called ‘‘super alloys."" At any particular tem- 
perature within this range, the TiC cermets provide a 
significant increase in strength over the conventional 
high-temperature alloys. 


Boride-Base Cermets 


The borides of the transition metals are hard and re- 
fractory substances and have been studied extensively as 
components for cermets. The two borides of par- 
ticular interest are those of zirconium and chromium 
which are being developed under the commercial des- 
ignation of ‘‘Borolites.’’ The particular feature of the 
zirconium-boride cermets is the fact that while they are 
not as strong as the TiC cermets at room temperature, 
they retain a significant strength above 1100 C (2000 F). 
At this temperature the oxidation resistance is adequate 
for a life au least 200 hr. The heat-shock resistance 
is sufficient to pass the NACA test but the resistance to 
mechanical shock is disappointing. 

Chromium-boride compositions have the same ability 
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to retain strength at high temperature and have some- 
what better oxidation, mechanical, and heat-shock re- 
sistance than the zirconium-boride grades. Chromium- 
boride has excellent resistance to chemical attack. 
The boride cermets have shown very good results in ap- 
plications involving rather short-time cycles at very 
high temperatures. 


Oxide-Base Cermets 


Probably the first cermets investigated were those 
based on the metallic oxides such as BeO, AloO3, Cr2O3, 
MgO, SiO, with various metallic binders. The group 
using alumina bonded with chromium or chromium-base 
alloys has shown the greatest promise. A composition 
containing about 70 per cent by weight of chromium 
(about 50 per cent by volume) has been made commer- 
cially under the name Haynes Metal Ceramic LT-1 and has 
found application as crucibles, thermocouple protection 
tubes, and radiant-heater tubes. It has excellent oxida- 
tion resistance up to 1200 C (2200 F) and is reasonably 
resistant to heat shock but its tensile strength is only 
about one half of that of the TiC cermets at room tem- 
perature and at 1000 C (1830 F). 

Similar compositions with a chromium-binder con- 
tent of 30 per cent by weight also have been studied and 
show improved strength and creep-rupture properties in 
the 1000-1200 C (1930-2200 F) range where TiC-base 
materials are not usable. The compositions suffer, how- 
ever, in thermal and mechanical shock resistance as the 
binder content is lowered. This group of alloys is re- 
ceiving much attention at present and undoubtedly im- 
ser properties already have been obtained in the 
Liaaniey, 

Intermetallics. Cermets based on other refractory sub- 
stances have been studied and the principal ones are the 
strong and high-melting intermetallic compounds such 
as the aluminides, silicides, titanides, and the like. 
Compositions based on nickel aluminide (NiAl) have 
considerable merit. Its oxidation resistance is superior 
to the TiC-base composition at the higher temperatures, 
its stress-rupture properties are comparable, and its im- 
pact resistance is also of the same order, which is far 
ahead of the other noncarbide cermets. This com- 
position also has shown unusual resistance to attack by 
molten glass. 

Molybdenum disilicide (MoSiz) also has a very high 
oxidation resistance but has not as yet shown sufficient 
strength for general application. Its electrical proper- 
ties have led to its consideration as a high-temperature 
heating element. A number of the titanides, of which 
chromium titanide (Cr2Ti) is an example, have shown 
very good stress-rupture pe ging at temperatures con- 
siderably above the limits of the TiC base materials but 
as presently prepared they are all too brittle for practical 
consideration. 


General Discussion 


The present status in the cermet field, in so far as struc- 
tural parts for high temperatures are concerned, may be 
stated somewhat as follows: In the temperature range 
of 1600-1650 F alloys are available which are quite ade- 
quate in strength and toughness, namely, the conven- 
tional super alloys. In the 1750-1800 F range alloys 
with good strength properties and a toughness adequate 
for many applications are tobe found in the metal-bonded 
titanium carbides. In the 1800 to 2200 F range, a number 
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of cermet materials of adequate strength are being used in 
short-time application, and a few with adequate long- 
time strength. However, these are, without exception, 
too brittle to meet even the minimum specifications 
which a designer would set for many practical applica- 
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Fig. 4 Curves showing dependence of strength 
of TiC cermet with 50 per cent by weight of binder 
on time of loading at two different temperatures 
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Fig. 5 Curves showing strength in 100-hr stress- 
rupture test at different temperatures for three TiC 
cermets and two super alloys 


tions. Although this result is very disappointing it does 
not mean that the cermet program icaeit bets been unsuc- 
cessful. In almost every case special and important 
properties of the cermets have been revealed which un- 
doubtedly will find particular applications in which.cer- 
mets will outperform any other competitive materials 
and these applications may well justify all of the effort 
and expense of the program. 
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Fig. 6 Microstructure of a TiC cermet with approximately 40 
per cent by weight of binder containing an artificially pro- 
duced tension crack 





Fig. 7 Microstructure of a TiC cermet with 20 per cent by 
weight of binder containing an artificially produced tension 
crack, showing carbide grains in direct contact 





Fig. 8 Microstructure of a TiC cermet with 50 per cent by 
weight of binder containing an artificially produced tension 
crack, which is quite discontinuous 
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There are at least two aspects of the solution of the 
problem of high-temperature materials; namely, better 
materials and a better understanding of how to use them. 
The new materials will not behave like steel and one 
should not expect to substitute them directly in devices 
designed for steel. The designer and engineer must be 
intimately acquainted with their good and bad proper- 
ties and be willing to approach the problem courageously 
and with an open mind. At the same time, the ma- 
terials themselves must be improved. Unfortunately, 
there is at present no consistent theory for the mechanical 

roperties of an aggregate structure such as a cermet, 
base the problem is being attacked on several fronts. 

One particular direction is the study of the general 
dependence of strength and toughness on the micro- 
structure, that is, the influence of the size and shape of 
the hard particles and the distribution of the metal 
binder phase as distinct from the bulk properties of the 
substances themselves. Another is a study of the 
mechanism of fracture. Figs. 6, 7, and 8 show arti- 
ficially produced fractures in TiC cermets of different 
binder content. They show clearly the preference of 
the crack path for the carbide grains and indicate that 
the criterion for improved toughness requires that the 
carbide grains be separated by films of binder metal, 
thereby interrupting a continuous fracture path through 
the carbide. 

Still another direction of study is the problem of 
obtaining the desired microstructure with the desired 
materials in actual production of parts. This is a very 
fundamental problem in liquid-phase sintering which is 
only beginning to be seathel ia detail and there is 
evidence that very small changes can produce profound 
modification of structure. One can confidently expect 
substantial improvements in the properties of cermets as 
the result of these studies. 


Molybdenum as a High-Temperature Material 


One might ask whether there is any other material, 
not of the cermet type, which promises to be a serious 
competitor in the high-temperature field. There is such 
a material and it is molybdenum. Alloys of molyb- 
denum are now in development which have high- 
temperature properties superior to any of the current 
cermets. The great barrier to their direct application 
is their lack of oxidation resistance. The use of this 
material is dependent upon the finding of a suitable 
method of applying an oxidation-resistant coating. 
This is not far distant and the cermets may possibly lose 
this important race to coated molybdenum. The diffi- 
culties of the coating problem, however, must not be 
underestimated. At high temperatures, molybdenum 
oxide is highly volatile which means that the coating 
must be completely continuous and free from cracks or 
even the smallest pinhole. Also, it must be stable for 
long periods at high temperature. It is not impossible 
that the successful coating may itself be a cermet. 
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Fig. 1 
furnace in rear 


Production vacuum-melting line; 90 and 300-lb vertical furnaces in foreground; 


1000-lb horizontal 


Vacuum-Melting Nickel-Base 
Alloys on a Production Scale 


1000-Ib-capacity furnaces produce 500-Ib 
static ingots or 4-ft centrifugally cast rings 


By F. N. Darmara’ and J. S. Huntington’ 
Utica Drop Forge & Tool Corporation, Utica, N. Y. 


Vacuum melting is not a new technique. In the 1930's 
Heraeus Vacuumschmelze, A. G. in Germany was 
melting heats of nickel-chromium resistance alloys 
weighing several tons. Unfortunately, the degree 
of vacuum was of the order of several millimeters of 
mercury which represented the ultimate pressure for 
large-size pumps then in existence. 


Developing the Process 


Small laboratory furnaces with capacities of less than 
1 Ib had been built, usually of all-glass construction, and 
with this equipment lower pressures were obtainable. 
Furnaces of this type were of considerable help in 
developing new alloy systems and for basic research; 
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however, they did not lend themselves to production 
melting techniques. 

During World War II the atomic-energy program 
required enormous vacuum installations for separation 
of uranium isotopes by gaseous diffusion, which resulted 
in the development of high-speed pumps operating in 
the 1 to 10-micron range (1 micron—!/ 000 mm of Hg). 
These pumps enabled vacuum furnaces to be constructed 
soon after the war with capacities of 100 lb and oper- 
ating pressures below 10 microns. As experience was 
gained larger units were built and today several furnaces 
with a capacity of over 1000 Ib are in operation. 

In 1951 the authors’ company, a producer of gas- 
turbine forgings, became concerned with the incon- 
sistencies of setaielhene melted by conventional means. 
While some heats met the stress-rupture specifications 
with a comfortable margin, other heats fell far short of 
the minimum required rupture life. It was felt that 
vacuum melting might provide a means of obtaining 
metal with more uniform properties from heat to heat. 
The absence of slag and an oxidizing atmosphere 
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would allow a much closer control of the chemistry of 
the melt. In particular, titanium and aluminum could 
be held within the close limits required for maximum 
high-temperature strength. In addition, much of the 
high chromium-nickel-cobalt-bearing scrap generated by 
off-specification heats and by processing could be used 
directly as a major charge constituent. This is not 
ssible with the usual air-melting practice. 

With the co-operation of the Air Materiel Command, 
two vacuum-melting furnaces with 90 and 300-lb capa- 
cities were procured. A small 6-lb furnace was designed 
and built while the larger furnaces were under con- 
struction, and with it much valuable operating experi- 
ence was obtained. After the large furnaces were in 
operation and the vacuum-melted alloys had shown 
remarkable improvement in physical properties, two 
1000-lb furnaces were obtained to increase production 
facilities. 


Production Plant 


The furnace line today is shown in Fig. 1. The 90 
and 300-lb furnaces consist of vertical tanks containing 
the necessary induction-melting furnaces, additions- 
making devices, crucible covers, bridge breakers, and 
so on, all remotely controlled by levers and hand wheels 
from convenient stations outside the furnace shell. 

Single ingots up to 150 lb can be poured in these 
furnaces. However, the majority of their output is in 
the form of small 13-lb ingots of which 23 are cast per 
heat in the 300-lb unit. 

This smaller ingot is used primarily as a source of 
forging stock for the Turbine Parts Division. The 
ingots are of such a size that they can be fullered into 
bar stock and forged into turbine buckets without the 
need of rolling-mill conversion. 

The 1000-lb furnaces are used to cast either static 
ingots weighing up to 500 lb each or centrifugally cast 
rings up to 4ftdiam. One of these furnaces is shown in 


Figs. 2 and 3. 


Process Details 


The melting chamber consists of a double-walled 
tank 8 '/, ft diam and 9 ft long with one end closed and a 
sealing flange on the openend. This tank is mounted on 
a carriage which travels on rails across the width of the 
melt shop. In one wall of the melt shop is mounted 
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Fig. 2. Sketch of cross section of 1000-lb furnace in closed 
position 
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the cover piece through the center of which pro- 
trudes the 10-in. shaft of the centrifugal-casting machine. 
The tank can be rolled forward to meet the cover and 
thereby seal off its contents for evacuation. 

The tank is evacuated by two groups of three diffusion 
pumps mounted on the carriage on cither side of the 
tank. Each group of pumps. is backed by a 500-cfm 
mechanical pump which is connected when the furnace 
is in the closed position. The pumping speed at 10 
microns is 20,000 cfm. 

In addition, two smaller mechanical pumps attached 
to the furnace carriage keep the diffusion pumps under 
vacuum when the furnace is open and evacuate the lock 
system. 

A 3000-cycle 300-kw generator supplies induction 
power to the furnace coil, and capacitors for power- 
factor correction are mounted on the carriage close to 
the power inlet to the tank. 

The crucible is poured by an external variable-speed 
motor operating a drum-and-cable system. 





1000-lb furnace in open position showing crucible and 
control deck 


Fig. 3 


There are six addition buckets inside the tank capable 
of holding several hundred pounds of metal. These 
can be dumped in any sequence into a vibrating chute 
which carries the metal at a controlled rate into the 
crucible. 

Through the ‘top hat”’ directly above the melt, samples 
can be withdrawn through vacuum locks. Tempera- 
tures also are measured from this location by immersion 
thermocouples. 

Molds for static casting are located directly in front of 
the melting furnace and are filled through an —— 
tundish. Centrifugal castings are made by replacing 
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Fig. 4 Stress-rupture results for production Waspaloy heats 
at 1500 F, 32,500 psi. Curve A, results of 100 air-melted 
heats; curve B, results of 100 vacuum-melted heats, early melt 
practice; curve C, results of 40 vacuum-melted heats, latest 
practice 


the tundish with a runner pot which diverts the molten 
metal into the spinning mold. 

The large single ingots are converted to bar stock by 
conventional rolling-mill practice; however, the cen- 
trifugally cast rings can be utilized in several ways and 
offer specific advantages over static castings for certain 
applications. This ring can either be cut up into wedge- 
shaped pay for direct forging into finished parts, or if 
bar stock is required, longer segments can be rolled with- 
out the need of cogging or heavy break-down equipment. 
The as-cast grain size is extremely fine and uniform which 
promotes better forgeability. (A 1000-lb ring may be cast 
with an OD of 48 in., an axial length of 9, in. and a wall 
thickness of 2/2 in.) 


Operating Problems 


Several metals such as manganese, chromium, and 
aluminum have a vapor pressure in the molten state 
which is greater than the surrounding vacuum; conse- 
quently these elements boil off to some extent during the 
melt. While their loss is made up by adjustment of the 
initial-charge weight based on experience, the evaporated 
metal is a considerable nuisance since it condenses on 
cooler portions of the tank as a finely divided powder or 
contaminates the vacuum-pump oil. Screens are some- 
what effective in preventing the oil contamination, but 
they impede the gas flow considerably. The dust on the 
tank walls must be cleaned frequently since it is pyro- 
phoric, unsightly, and a general health hazard. 

To produce quality metal in 1000-lb heats, the same 
degree of control must be exercised as in laboratory melts 
of a few hundred grams. A major problem arises in find- 
ing operators to handle a production process who will 
exercise the same care as the research worker. We have 
solved this problem by training our personnel carefully 
in all phases of the work and conducting regular classes 
in which the basic principles of the equipment and proc- 
esses are presented in an orderly program. The men are 
made to Fal a part of the operation « keeping them up 
to date on all new developments so they will realize the 
importance of every required operation, no matter how 
trivial it might seem. 


Apri, 1956 


Initial Experience 
Utica’s first experience was with Waspaloy, an alloy 
having the composition given in Table 1. 


Table 1 Composition of Waspoloy 


Per cent 
0.10 max 
.1.00 max 
0.75 max 
0.03 max 
Remainder 


Per cent 
18.00-21.00 Carbon.... 
.12.00-15.00 Manganese. 
00 Silicon 
5 Sulphur.. 
0 Nickel 


Chromium 
Cobalt 
Molybdenum . Be 5 
Titanium I~ 3. 
Aluminum ] 1 
Iron 2 


max 


This alloy was forged into turbine blades which had 
to meet a stress-rupture specification of greater than 
40-hr life at 1500 F under a stress of 32,500 psi. It was 
difficult to obtain air-melted heats which would consist- 
ently meet this requirement. Some would last 100 hr 
on test, but many failed in as few as 20 hr. By taking 
bars from heats with poor properties and remelting them 
in vacuum with minor additions to attain optimum 
chemical analysis, we were able to increase the life to 
rupture by as much as 500 per cent. As we got into the 
production melting of Waspaloy, and developed better 
melting technique, the alloy was steadily improved to 
the point where average life ran approximately 250 hr, 
with a minimum of 210 and a maximum of 290. 

Curves A and B in Fig. 4 compare the spread of vac- 
uum-melted Waspaloy heats with a similar number of 
heats made by the best air-melting practice. It can be 
seen that there is a threefold improvement in the life to 
rupture. 

To cut down our testing time on this alloy we were 
forced to increase the stress in steps of 2500 psi, and we 
now are testing at 40,000 psi. To date we have melted 
over 300,000 ib of Waspaloy and a survey of 52 recent 
consecutive heats shows an average life of 86 hr with a 
range of 70 to 111 hr at 40,000 psi and 1500 F. The 
elongation averages 18 per cent. 


Results Achieved 


In order to compare these data at 40,000 psi with the 
earlier results we have multiplied the life of each heat by 
a factor of 5.2 to indicate the expected life at 32,500 psi. 
The results are shown as curve C in Fig. 4, and indicate 
a further improvement in the properties of the alloy. 
The factor of 5.2 was obtained by running stress-rupture 
tests at 1500 F on several heats of Waspaloy at a variety 
of stresses to obtain the slope of the stress versus life 
curve. 

The ability to hold the aluminum and titanium con- 
tents within close limits is demonstrated in Figs. 5 and 
6 for twenty consecutive heats. It can be seen that the 
maximum deviation from the aim is 13 per cent for 
aluminum and 9 per cent for titanium, including the 
errors in spectrographic analysis. 

Similar results have been obtained by melting other 
nickel-base alloys, such as M-252, and in every case a 
decided improvement in stress-rupture life and ductility 
has been noted when groups of vacuum-melted and air- 
melted heats have been compared. 


Castings and Alloy Systems Improved 


While the foregoing results were obtained with wrought 
material, it has recently been shown that vacuum melt- 
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ing improves the high-temperature properties of cast 
alloys also. When investment castings are made by 
usual protective atmospheric melting using a charge of 
vacuum-melted master alloys, the rupture life is found 
to be about twice that of castings made with air-melted 
master alloys. Investment castings made directly in 
vacuum have shown even greater improvements in 
life; however, this technique 1s still in the experimental 
stages. 

Unfortunately, vacuum melters have not had an oppor- 
tunity to investigate many alloy systems as yet, and have 
concentrated on those which showed most initial im- 
provement. While our experiences have centered on 
the development of materials with higher strength at 
elevated temperatures, other companies with production 
vacuum-melting facilities have shown that certain prop- 
erties in alloys of different types also can be im- 
proved. 

After considering the improvements shown in certain 
alloys by vacuum melting, the materials engineer will 
ask, “‘How will my alloys be benefited by this process?”’ 
To answer this question we must consider just what 
takes place when metal is melted under a pressure of 
0.00001 atm. If we take, for example, a typical high- 
temperature alloy such as Waspaloy and examine the 
way in which vacuum melting helps to improve its 
properties, we can get a clearer picture of the phenomena 
taking place. 


Vacuum-Melting Techniques 


The high-temperature strength of Waspaloy depends 
on a Closely controlled ratio of titanium and aluminum 
as precipitation-hardening elements. In order to obtain 
the maximum stress-rupture strength the amounts of 
each of these metals should be controlled to a range not 
wider than +0.1 per cent. Since both aluminum and 
titanium are extremely reactive, a major problem in air 
melting exists in trying to get these elements into the 
alloy without losing a considerable percentage as 
oxides or nitrides. These may be formed by reaction 
with dissolved gases or oxides in the melt, or during the 
pour. In addition to changing the composition, the 
oxides and nitrides produce stringers and dirty ma- 
terial. 

Another detriment to high-temperature strength in 
these alloys is the presence of minute quantities of lead, 
magnesium, and coher impurities such as dissolved gases 
which affect not only strength but also forgeability. 
Elaborate oxidation, deoxidation, and desulphurization 
techniques must be resorted to in air melting and even 
at best the dissolved gases are difficult to dion below 
several hundred parts per million. 

When such an alloy is melted in vacuum, the basic 
charge of nickel-chromium-cobalt and molybdenum is 
loaded into a crucible carefully selected to be as inert as 
possible to the alloy constituents. The pressure in the 
vacuum tank surrounding this crucible is reduced to 
below 10 microns (0.00001 atm). As the charge is 
melted at this low pressure, the gases, which were dis- 
solved in the as-received material, are boiled off and 
pumped away. In addition, several reactions can be 
employed to further remove unwanted components. 
By adding controlled amounts of metal oxides, the 
sulphur content of nickel alloys can be reduced by the 
formation and removal of sulphur dioxide. Several of 
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Fig. 5 Aluminum analysis and deviation from the aim for 20 
vacuum-melted heats 
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Fig. 6 Titanium analysis and deviation from the aim for 20 
vacuum-melted heats 
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the oxides present in the incoming material can be 
reduced by controlled carbon or hydrogen additions 
which form carbon monoxide or water vapor and are 
pumped away. Impurities such as magnesium, lead, 
and other volatile elements are removed automatically 
because of their high vapor pressure at the temperature 


of the melt. It is only after these gee pe - treatments 
have been completed that titanium and aluminum are 
added. 


By withdrawing samples of the melt through a vacuum 
lock, and using a direct-reading spectrometer, it is pos- 
sible to obtain a complete analysis of the melt prior to 
pouring and any variation from the required composi- 
tion is easily corrected with additions through vacuum 
locks. 

The melt is then poured into molds with no danger of 
gas-metal reactions changing the compositions or pro- 
ducing dirt in the form of oxides or nitrides. The 
absence of dissolved gases also produces a sound ingot 
free from blowholes or porosity. 

Vacuum melting therefore can produce a cleaner metal 
with a more closely controlled chemistry. The clean- 
liness is brought about by removal of dissolved gases, 
reduction of oxides, nitrides, and sulphides, and the 
evaporation of volatile impurities. The composition is 
controlled by eliminating the possibility of losses of 
critical elements by reaction with gases. 
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Nodular Iron in Switchgear 


Improved production and lower costs for this 
new ferrous casting material assure wider ap- 
plication in fast-growing switchgear industry 


By F. E. Florschutz 
Advisory Engineer, Westinghouse Electric Corporation, East Pittsburgh, Pa. 





An industry, growing as rapidly as that of electrical 
switchgear, is always on the lookout for new promising 
materials. Early switches and circuit breakers, designed 
around the turn of the century, used gray iron where 
ferrous castings were called for. As the equipment 
grew both in size and importance the shock conditions, 
inherent in the operation of circuit breakers, required 
materials with high ductility and strength. Malleable 
iron for the smaller and more intricate parts and cast 
steel for the larger parts filled the demand quite well for 
some decades. Since the advent of welding in the 
twenties, many a weldment has competed successfully 
with cast construction. 

In the past few years, however, a newcomer, nodular 
iron, with its combination of attractive properties, has 
largely superseded the other casting materials on switch- 
gear applications. Its tensile strength, yield strength, 
and elongation compare well with cast steel and malle- 


able iron. It has definite advantages over cast steel in 


Table | 
Tensile Yield Per 
strength, strength, cent 
Material psi psi elong. 
Malleable iron 53000 35000 18 
Cast steel 70000 36000 22 
Nodular iron 60000 45000 15 


castability of detail, machinability, appearance, and 
cost. Nodular iron, because it is chemically similar to 
gray iron with the addition of a small amount of mag- 
nesium, can be produced readily in a cast-iron foundry. 
Table 1 shows comparative figures of the three casting 
materials. 

Nodular iron, like any other material, can be mis- 
applied. Only knowledge, experience, and alertness 
will protect against it. 

A distinct shortcoming of this otherwise exceptional 
engineering material is the lack of a good welding 
method. Although sound welds can be produced, the 
weld hcse-ollected zone is very hard and brittle. This 
condition requires caution in the use of welding nodular- 
iron parts, subject to high stress, particularly with shock 
loadings. 

The higher the strength of a casting material the more 
important is the reliability of the final casting. How- 
ever, porosity and blowholes will always be with us, 
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Fig. 1 





Some typical nodular-iron castings for switchgear 


Comparative Properties of Three Casting Materials 


Machin- 
ability, 
CRS 
100 Cast- 
per cent ability Cost Delivery 
150 Good Fair Long 
75 Fair High Medium 
150 Good Low Short 


although not specified on drawings. The casting de- 
signer who knows what causes these weaknesses can 
contribute most in avoiding them. With good designs 
established, the nodular-iron foundry must use the best 
casting techniques available and must have accurate 
control of all its manufacturing operations, including the 
annealing process. 


Nodular Iron on New Designs 


Since 1951 all new designs that previously would have 
used malleable iron or cast steel and even some weld- 
ments have been channeled into nodular iron. 

Replacement of Cast Steel and Malleable Iron. Fig. 1 
shows a variety of such castings. These include a lever, 
a link, a pedestal, and a socket. All are parts of operat- 
ing mechanisms and lever systems of circuit breakers 
and disconnect switches. Other typical active applica- 
tions in switchgear are insulator caps and — 
latches, bearings, housings, covers, brackets, handles, 
bell cranks, bases, crossbars, etc. 

Replacement of Weldments. For many years there has 
been a continuous ‘‘tug of war’’ between foundries and 
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Fig. 2. Nodular-iron rod end for operating mechanism 





Fig. 3 600-volt air circuit breaker in explosionproof box of 
ductile iron 


fabricators concerning which of the two methods has the 
economic advantage. Many advertisements have shown 
that both sides can claim cost reduction by changeover. 
Nodular iron, with its high strength, good ductility, 
castability of intricate detail, and large permissible size of 
parts, opens to the foundries a new field in this competi- 
tive struggle. 

There are some particularly interesting applications of 
nodular iron in switchgear that require special attention. 

Rod End. The casting shown in Fig. 2 carries a load of 
20,000 Ib, starting at standstill and reaching a speed of 
8 fps at the end of a §'/2-in. stroke when it is brought to 
a sudden stop. It is part of the linkage of a pneumatic 
mechanism used to operate high-voltage circuit breakers. 
Owing to the importance of absolute reliability in this 
application, it was decided to set up independent special 
quality-control tests. Originally, each part was checked 


by: 
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Visual inspection. 

Brinell hardness checking. 
X-ray examination. 
Metallographic examination. 

The latter was done by drilling a '/,-in-diam cylinder 
out of each rod end and with 100 magnification inspecting 
this cylinder for: 

(a) Per cent of flake graphite. 

b) Per cent of pearlite. 
(c) Per cent of free cementite. 


-wWwnNnre 


After gaining some experience, this inspection was 
reduced to Steps 1 and 4, namely, visual and metallo- 
graphic examination. These independent inspections 
have shown the need of much better quality-control 
methods at the foundry than were necessary in gray cast- 
iron production at the same foundry. 

Pressure-Tight Castings. With increasing demand for 
ferrous pressure-tight castings on circuit breakers using 
dry compressed gas for circuit interruptions, a new field 
is opening up for nodular iron in switchgear applica- 
tions. The spheroidal form of the graphite in the 
casting minimizes leakage and makes this material very 
attractive for this application. Several parts are now 
in use in the development stage of new designs. 

Explosionproof Enclosures. Contactors and circuit 
breakers stationed in oil fields, refineries, mines, and 
other places where explosive atmospheres exist have in 
the past been pone oon pra thick-walled cast-iron boxes. 
Within the past few years all these designs have been 
changed to use nodular iron at about one half the pre- 
vious wall thickness. Fig. 3 shows such an enclosure, 
measuring 48 X 34 X 32 in. and weighing 1600 lb for the 
housing and 600 Ib for the cover. Its minimum wall 
thickness is !/2 in. These enclosures are tested at 350 
psi water pressure for 1 min. 

Shell-Molded Nodular Iron. This relatively new casting 
method is used where machining required for sand cast- 
ings can be eliminated because of the closer casting 
cabanas and better surface quality obtained by this 
process. It encourages designs that would be very 
difficult or even impossible to machine. 


Changeover of Existing Designs 
From Other Cast Materials 


Even in cases where it means changes to existing 
pattern equipment, it may be of advantage to consider 
nodular iron. Therefore it seemed desirable to study 
all active malleable-iron and cast-steel parts for possible 
changeover. A total of 483 existing patterns was in- 
cluded in this study. It was found after some experi- 
menting that the cost of the pattern changes involved 
because of the necessary change in gating, and in a few 
cases because of the different shrinkage rate, amounted 
to about 20 per cent of the cost of new patterns. Some 
of the patterns were for castings that had too low an 
annual activity to justify the expense of a changeover. 
Others, although highly active at the time, were known 
to become obsolete soon, as a result of new superseding 
designs. This elimination work led to a changeover of 
30 patterns from malleable iron to nodular iron and 11 
patterns from cast steel to nodular iron. The average 
saving on the first group was 37 per cent and the aver- 
age saving on the second group 45 per cent on the 
foundry cost, plus 24 per cent more due to the easier 
machining of the new material. 
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Steel’s Role in Nuclear Engineering 


Nuclear developments create new uses for steel 
and find applications in steelmaking processes 


By C. L. Huston, Jr. 


Lukens Steel Company, Coatesville, Pa. 





Those who are trained and experienced in the 
engineering and scientific professions and who 
serve either in steel-producing or steel-consum- 
ing industries will be counted upon to develop 
practical answers to progressively new problems 
as they arise in the application of steels to the 
broader employment of nuclear fuels. 





It may be said that broad industrial participation in 
atomic research and development for commercial pur- 
poses began in 1954 when the Federal Government by 
legislative action removed many of the wartime restric- 
tions on nuclear technology. Since then, the Atomic 
Energy Commission has been releasing information and 
admitting industry as part of the team. As aresult, much 
of the early mystery and conjecture has been removed. 
We have learned that no hocus-pocus but instead, orderly 
processes produce power with atomic fuels. At the same 
time it has become increasingly evident that steel in its 
various types and with its many characteristics and 
qualities has played and will continue to play an im- 
portant role in the successful development of nuclear 
engineering. 


Conventional Uses 


In an atomic reactor itself steel finds its major use as 
structural material to support and contain the reactor 
components. The buildings that house the reactors are 
also often constructed of structural steel. Steel is being 
designed and applied as a complete shell around some 
reactors to restrain radioactive leakage in the event of an 
accidental failure. 

An interesting example of steel usage is at Battelle 
Memorial Institute's hot-cell laboratory. The protec- 
tive walls of the cell are faced on both sides with '/¢-in. 
steel plate and the access doors are slabs of steel up to 
18 in. thick, weighing as much as 20 tons. 

Stainless Steels in Reactor. While ordinary carbon 
steels are not used widely in the reactor core at present, 
steels of the stainless types are being incorporated. 
Stainless steel fills such applications as cooling fluid pipes, 
core shells, and heat exchangers. Stainless-clad steels 
also are being applied extensively in atomic power 
reactors. One such application is the use of heavy-gage 
stainless clad to fabricate a vessel 9 ft in diameter X 25 
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ft high to house the reactor core of the Duquesne Light 
Company's Shippingport, Pa., reactor. 

Steel also plays an important part in the manufacture 
of machinery related to atomic reactors. Gears, bearings, 
control rods, springs, instruments, valves, pumps, and 
other operating mechanisms are made largely of this basic 
metal. The air of the reactor room is cleaned and puri- 
fied by equipment made of steel. The elevators that 
traverse the reactor faces are of all steel construction as 
are the catwalks and railings of the access system. In 
fact, in almost all of the auxiliary equipment associated 
with the reactor, steel plays an important role. 

When the heat from an atomic reactor is used to gener- 
ate electricity, steel again becomes a vital factor. The 
piping, turbine frames, generator parts, and related 
equipment all have steel in them. The power-trans- 
mission systems depend on substantial quantities of 
structural steel. 

There is an additional use of the subject metal. Some 
of the waste products of the fission process remain dan- 
gerously ‘‘hot’’ for 35 years or more; so at present they 
are concentrated and stored in stainless-steel tanks sunk 
in the ground. 


Ship Propulsion 


As nuclear fuels are engineered in fields other than 
electric power, we note promptly their introduction into 
the interesting area of nuclear propulsion. Here, too, 
steel follows along as illustrated by the construction of 
the atomic submarines Nautilus and Seawolf. From con- 
ning towers to the innermost parts these underseas ships 
make extensive use of it. rd long nuclear fuels un- 
doubtedly will be found in surface vessels, as indicated 
in a recent presidential announcement. Although Con- 
gress turned down the immediate proposal for an atomic- 
powered peace ship, federal funds are to be earmarked for 
the construction of a tanker to be propelled by nuclear 
energy. An atomic-powered locomotive has been built 
experimentally and is being tested. 

While it is difficult to estimate the total quantities of 
steel to be used in future applications of atomic-energy 
fuels in comparison with the quantities consumed ad 
static and dynamic power units and systems today, it 
reasonably can be assumed that research and design 
engineers will find increasing rather than reduced markets 
for such a basic, economic, and versatile metal as steel. 


Radioisotopes in Steelmaking 


As Mr. Charles M. Parker, assistant vice-president of 
The American Iron and Steel Institute, who is an eminent 
metallurgical engineer, pointed out in a recent talk, 
member companies of the industry are busily studying the 
possible benefits of atomic energy to the industry and are 
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preparing to aid the over-all development through their 
products and services. For example, radioisotopes which 
are created as a by-product of atomic reactors or by other 
means, are proving to be uniquely useful not only in re- 
search but also in specific applications such as automatic 
gaging in the continuous + anion yer process. He 
referred to other applications in which radioisotopes are 
a to determine the relative percentages of organic 
and inorganic sulphur in coking coal. He also stated 
they are aiding the study of reactions within blast fur- 
naces for improved control of sulphur in the production 
of molten pig iron. 

Referring to the area of steel research and the effects 
of bombarding metals with high-velocity atomic par- 
ticles, Mr. Parker reported that recent experiments on 
carbon and stainless steels produced changes in their 
structures which cannot be duplicated by alloying, heat- 
treatment, or rolling. It was found that the resulting 
metal was in a tantnion outside of normal experience. 
The implication would seem to indicate that the response 
of irradiated metal to the same conditions of stress, 
strain, time, temperature, and service is not the same as 
for nonirradiated metal. Phenomena discovered from 
such experiments with steel to date in this country have 
been checked by work which has been done in Great 
Britain, France, and Russia. Conclusions make it unmis- 
takably clear that very extensive studies will be required 
upon the part of the steel industry in the solid-state 
physics of metals. 

Dr. Rupen Eksergian, an outstanding authority on 
physics, member of the staff at The Franklin Institute in 
Philadelphia, Pa., and consultant to industry, states: 

‘It is known that the properties of matter are modified 
by exposure to radiation and particularly to neutron 
radiation. There is much to be learned on the strength 
characteristics of all materials including steel as affected 
by such radiation. We are concerned with the effects of 
fatigue when materials are subjected to varying stress 
and temperature changes, upon changes in their conduc- 
tivity, their elastic properties, their yield strength, and 
their tensile strength."’ 

In the steel classification, he points out, welded con- 
nections raise similar concerns. 


Appraising Steel Properties 


sees in mind the specific application of steel to 
reactor design, Dr. Eksergian lists a number of factors 
which require consideration in the appraisal of steel 
properties. They are as follows: 

1 ‘‘Physical strength properties at high temperatures. 

2 ‘‘Fatigue strength at high temperatures with 
special consideration at welded connections. 

3 ‘Thermal conductivity and specific heat at varying 
temperatures. 

4 ‘“‘Thermal-expansion coefficients and their variation 
at high temperatures. 

5 ‘‘Radiation, heat generation, and similar properties 
as effected by physical properties. 

6 ‘Neutron donslsy absorption. 

7 ‘Strength and fatigue properties of either bonded 
or welded, clad or bimetal sections."’ 

We have been seeking to determine if the introduction 
and development of atomic energy will make revolu- 
tionary and abrupt changes in our industrial processes, 
rendering obsolete overnight countless millions of dol- 
lars in industrial equipment. The answers are becoming 
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increasingly clear. The age-old principle seems to hold 
here as in other instances, that radical improvements re- 
quire years, if not generations to secure widespread ac- 
ceptance and application. One knows from experience 
that usually it takes 5 to 7 years to make ready for the 
commercial market a new product or process initiating 
in the laboratory, and another 5 to 7 years to return the 
investment. 

Then, too, our industrial economy has become inex- 
tricably interdependent. We have no desire to cut off 
one hand to benefit the other. For example, many 
people who do not understand steel-plant practice have 
considered it imminently possible to eliminate blast 
furnaces and coke ovens through the direct use of 
atomic-reactor heat in steelmaking. While such a 
change may be in store for the future, balanced con- 
sideration of many vital factors will tend to delay any 
quick change. 


Nuclear-Power Projects 


We hear today of the rapid developments which are 
taking place in the adaptation of nuclear fuels to electric- 
power production and distribution. The Duquesne 
Power and Light project is under way. The Consoli- 
dated Edison Company of New York project is beyond 
the discussion stage. More will follow, including Com- 
monwealth Edison's plant in Chicago. While touring 
England and the Continent recently, I learned that Great 
Britain expects to have its first full-scale atomic power 

lant completed by the end of 1956, and has decided to 
Puild six additional units of the same type. Another 
eight are considered _ of the near-future program. 
It is no secret that the English hope to be major exporters 
of nuclear-power reactors for world markets. While 

lans in Western Europe are not yet as ambitious as in 
England, it stands to reason that countries such as Swit- 
zerland, Holland, and Belgium, whose industries depend 
so heavily upon export, will move to share in the market. 
It recently was proposed that the Western European 
countries participating in the _——— coal and steel 
community use the services of the Established Coordi- 
nating and Administrative Body for Joint Development of 
Atomic Reactors for power purposes. This course may be 
preferred to independent action by countries of relatively 
small size and limited resources. 

In spite of the hum of research and development activ- 
ity for nuclear-fueled electric-power programs in the 
United States, the most optimistic estimates indicate 
that no more than 10 per cent of our country’s utility- 
power consumption will be generated from this source 
10 years hence. 


In the Public Welfare 


While we may take comfort from the probability that 
the industrial applications and effects of atomic energy 
will not upset our manufacturing processes and our 
markets overnight, we are negligent and shortsighted 
indeed if we do not bend every reasonable effort within 
our respective companies and industries to adapt atomic 
energy as fully as possible to the public welfare. 

Someone has observed, ‘‘The more I know of a man, 
the more good I find in him."’ It seems to me the same 
may be said of nuclear power. The more we understand 
it, the better it will serve us. Similarly, the more we 
understand steel and come to know its further possi- 
bilities, the greater will be its role in nuclear engineering. 
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This paper is intended to aid engineers and 3.00 
designers to select a proper spring material for 
each spring design quickly, easily, and accu- 
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rately. The tables should obviate the necessity 2.50 
of undertaking a research project on spring ma- ° 
terials each time a selection is required. This 8 ons 
purpose is accomplished by grouping similar INCONEL 
materials into tables and listing selection and Ne 
application data in a short summary to simplify a * 
. . - ONEL 
the task of selection from among the forty spring 3 anna. 
materials in general use. /302 STAINL. 
1.00 
PHOS. BRZ. 
BRASS 
.50 VAN.0.T. 
ALTHOUGH much has been written on the subject of IC WIRE 
spring materials, spring manufacturers often observe OILTEMP. MB 
hz > bluepri . ain inc “ct specificati s fi HARD DRAWN 
that many blueprints contain incorrect specifications for 
materials. It is hoped that the simplified data sum- 
marized herewith will help end such confusion. WIRE DIAMETER 
Fig. 1 Cost comparison of various spring materials 
Contributed by the Machine Design Division and presented at the Note: Cost of Inconel X is 3 times Inconel price plus $1.00 per Ib; 
Diamond Jubilee Annual Meeting, Chicago, Ill., November 13-18, 1955, cost of Ni-Span C is $3.00 to $8.00 per lb; cost of 17/7 PH stainless is 
of Tue American Society or Mecuanicat Enotneers. Slightly con- about halfway between types 302 and 316. Cost will vary with 
densed. amount purchased. 


Table 1 High-Carbon Spring Steels 


General. High-carbon spring steels are the most commonly used of all spring materials. Try to use these materials in prefer- 
ence to others because they are the least expensive, are readily available, easily worked, and most popular. These materials are 
not satisfactory for high or low temperatures or for shock or impact loading. 


Material 
(commercial Specifications— 
name) (in common use) Data for Selection and Application 
ASTM A228-51 This is the best, toughest, and most widely used of all spring materials for small springs. It has the highest 
SAE 1085 tensile strength and can withstand higher stresses under repeated loading than any other spring material. 
Music USN 22W11C Readily available in diameters from 0.005 to 0.125 in. and in some larger sizes up to */;¢ in. Do not use 
Wire ) USA 48-18 in temperatures above 250 F or for subzero temperatures. It is not available with a tensile strengths 
Carbon AN AN-W-17 in square or rectangular sections. It can be easily plated and is obtainable pretinned or preplated with 
0.80-0.95% MIL W-6101 cadmium, but plating after manufacture is usually preferred, when 100-hr salt-spray test is required. 
FED QQ-W-470 
AMS 5§112C 
Oil- ASTM 229-41 This general-purpose commonly used spring steel is used for many types of coil ap where the cost of 
Tempered SAE 1065 music wire is prohibitive and in sizes larger than available in music wire. Do not use for shock or 
MB Grade «USN 4784 impact loading. Readily available in sizes from 0.125 to 0.500 in., but both smaller and larger sizes 
Carbon USA 48-7A may be obtained. Do not use in temperatures above 350 F or for subzero temperatures. Square and 
0.60-0.70% FED QQ-W-474 rectangular sizes are obtainable in fractional sizes. Annealed stock also can be obtained for hardening 
and tempering after coiling. This material has a heat-treating scale that must be removed before plating 
can be done. 
This material is similar to the MB Grade exce; at the higher carbon content provides a higher tensile 
Oil- strength to withstand higher operating stresses. It is obtainable in the same sizes and has the same 
Tempered applications as the MB Grade, but is not so readily available in the plants of many spring manufacturers. 
HB Grade +SAE 1080 sually, where this material is specified, it may be better to use an alloy spring steel, particularly if 
Carbon | a long fatigue life or high endurance properties are needed. Round and square sections are obtainable 
0.75-0.85% | in the oil-tempered or annealed conditions. 
This material is the cheapest spring steel commonly used for general-purpose springs where cost is the 
Hard- most important factor. Increasing use of this material in recent years has brought about improvements 
Drawn ASTM A227-47 in its qualities, but it is best specified for those applications where long life and accuracy of loads and 
MBGrade {SAE 1065 deflections are not too important. Available in diameters from 0.031 to 0.500 in. and in some smaller 
Carbon FED QQ-W-465 and larger sizes also. Do not use above 250 F or for subzero applications. This material can be readily 
0.60-0.70% plated. Square sections also obtainable, but at reduced tensile strengths. 
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Table 2 Alloy Spring Steels 
General. The alloy spring steels have a definite place in the field of spring materials, particularly for conditions involving high 
stress and for applications where shock or impact loadings occur. Alloy spring steels also can withstand both higher and lower 
temperatures than the high-carbon steels and are obtainable in either the annealed or pretempered conditions. 
Note: These materials are not regularly stocked in a wide variety of sizes. 


Material 
(commercial Specifications 
name) (in common use) Data for Selection and Application 
ASTM 231-41 This is the most popular alloy spring steel for conditions involving higher stresses than can be used with 
SAE 6150 the high-carbon spring steels and where fatigue and long endurance are needed. Also satisfactory for 
Chrome ) USN 46831 shock and impact Seolies. Extensively used in aircraft-engine valve springs and for temperatures up to 
vanadium USA 48-7A 425 F. Available in diameters from 0.031 to 0.500 in. and in some larger sizes also, and in square sizes in 
AMS 6450 fractional dimensions. Both the annealed and pretempered types are available in round, square, and 
FED QQ-W-474 rectangular sections. ASTM 232-47 covers a special grade for Valve Spring Wire. 
ASTM A59-49 This alloy steel is quite popular in England where it is made under unusually strict conditions. It is less 
Silico- |SAE 9260 expensive than chrome-vanadium. It was formerly used extensively in the U.S. A. for knee-action springs 


in automobiles, but has been replaced by the chromium steels 5150 and 5160. This alloy is quite ex- 


manganese 4+USN 46831 . 
USN 47827 tensively used in flat leaf springs for trucks and as a substitute for more expensive steels. Round, square, 
FED QQ-S-474 and rectangular sections in both annealed and pretempered conditions are obtainable in sizes from 0.031 

to 0.500 in. 


This fairly new alloy is an excellent material for highly stressed springs requiring long life and subjected to 
shock loading. It was developed originally for recoil springs for antiaircraft guns. This material can 


Chrome- {SAE 9254 be heat-treated to higher hardnesses than other spring steels to obtain high tensile strengths. Rockwell 
silicon USN 46831 hardnesses of C50 to C53 are quite common and may be used in temperatures up to 475 F. Diameters 
It is 


from 0.031 to 0.500 in. are most popular. This material is usually ordered specially for each job. 
rarely used in square, flat, or rectangular sections. 


Table 3 Stainless Spring Steels 


General. The use of stainless spring steels has increased considerably in recent years. Several new compositions are now 
available to withstand corrosion. All of these materials can be used for high temperatures up to 550 F, but only the “18-8” 


compositions should be used at subzero temperatures. 


Material 
(commercial Specifications 
name) (in common use) Data for Selection and Application 

This is the most popular of the stainless spring steels because it has the highest tensile strength and has 
Stainless ( quite uniform properties. It is cold-drawn to obtain its mechanical properties and cannot be hardened by 
Type ASTM A313 heat-treatment. This material is nonmagnetic only when fully annealed and is slightly magnetic due to 
302 ) SAE 30302 the cold-working performed to produce spring properties. It usually has a thin coating on the surface to 
**18-8"") USN 48S18 lubricate the wire for use in spring coiling machines and does not have the bright surface customarily 
Nickel 18% associated with polished specimens. Suitable for elevated temperatures up to 550 F and for subzero 
Diameters from 0.005 to 0.1875 in. have the 


temperatures with excellent corrosion-resistance properties. 
best properties, and some larger diameters are available. 
Square and rectangular sections are infrequently used. 


chromium 8% 
Also obtainable in hard-rolled flat strip. 


Stainless SAE 30304 This material is quite similar to type 302, but has better bending properties and about 5 per cent lower 
Type ) USN 46818 tensile strength. It is a little easier to draw, due to the slightly lower carbon content. It is frequently 
304 USA 48-37 used as an alternate to type 302 in a most satisfactory manner where stresses are not too high. 
C*18-8"") 
Stainless SAE 30316 This type is also similar to type 302, but has slightly better corrosion resistance, due to the higher nickel 
Type USN 22W13 content; especially in sulphurous surroundings. This type is preferred by the Army and Navy for 
316 USN 47821 aeronautical springs even though its tensile strength is 10 to 15 per cent lower than type 302. 
(**18-12-2"") A&N AN-W-23 
Stainless This new alloy containing vo cent chromium, 7 per cent nickel, and small amounts of aluminum and 
Type 4 Special titanium is formed in a moderately hard state and then precipitation-hardened at relatively low tem- 
7-7 PH ( peratures for several hours to produce tensile a nearly comparable to music wire. This material 
is not readily available in all sizes, and has limited applications due to its high manufacturing cost. 
Stainless 3 This straight-chromium, low-nickel alloy can be obtained hard drawn in diameters up to 0.1875 in., but has 
Type «SAE 51414 tensile strengths about 15 per cent lower than type 302. It can be hardened by heat-treatment. It should 
414 be very clean or highly polished for best corrosion resistance. It is most commonly used in flat cold- 
rolled strip for stampings. Not satisfactory for low temperatures. 
This is the best stainless steel for large diameters above 0.1875 in., and it frequently is used in smaller size, 
Stainless such as 0.057 in. for recoil springs in Garand rifles. It is most used in the annealed condition and then 
Type «SAE 51420 hardened and tempered after forming. This material does not have stainless properties until after it is 
420 hardened. Clean bright surfaces provide best corrosion resistance. Therefore heat-treating scale 
must be removed. Bright hardening methods are preferred. 
Stainless This new spring alloy contains 16 per cent chromium and 2 per cent nickel and acquires high tensile a. 
Type ‘SAE 51431 ties by a combination of heat-treatment to harden the wire plus cold-drawing after heat-treatment. This 
431 combination produces tensile strengths nearly the same as music wire and many applications for this new 
material arise although its corrosion resistance is not equal to typ: 302. : 
Scope of Tables the proper material can be done easily and quickly. 


:, indy) Additional safeguards and warnings are included so that 

Data pertinent to the selection and application of the certain anid having high cost will not be specified 

commonly used spring materials and the most popular when less expensive and more readily available materials 
alloys and special materials are included in the tables. which may be satisfactory, can be used. 

Sufficient information is summarized so that choosing Convenience in quickly selecting a material for a 
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Table 4 Copper-Base Spring Alloys 


General. Copper-base alloys are important spring materials because of their good electrical properties combined with their 


excellent resistance to corrosion. 
nevertheless are frequently used in electrical components and in subzero temperatures. All copper-base alloys are drawn to the 


American wire gage (same as Brown & Sharpe gage) and are nonmagnetic. 


Material 
(commercial 
name) 


Spring 
brass 
Type 


(70-30 


Phosphor 
bronze 
Type 


5% tin 


Beryllium 
copper 


Specifications 
(in common use) 


{ASTM B134-52 
}SAE 80 


FED QQ-W-321(C) 


{ASTM B159-52 
SAE 81 
USN 22W5 


{FED QQ-W-401 


Strip is ASTM 
B 103 Grades 
A&C) 


(ASTM B197-52 
AMS 4725A 
MIL C-6941A 


Although these materials are more expensive than the high-carbon and the alloy steels, they 


Data for Selection and Application 


This material is the least expensive and has the highest electrical conductivity of the copper-base alloys 
It has low tensile strengths and poor spring qualities, but is extensively used in flat stampings and 
where sharp bends are needed. It cannot be hardened by heat-treatment and should not be used in 
temperatures above 150 F, but is especially good at subzero temperatures. It is a hard-drawn 
material and usually used in the “‘spring hard’’ temper. It is available in round sections and flat strip. 


This alloy is the most popular of this group because it combines the best qualities of tensile strength» 
hardness, electrical Fie, me Ren claaRasen resistance with least cost. It is more expensive than 
brass, but can withstand stresses 50 per cent higher. This material is frequently used for contact 
fingers in switches, due to its low arcing properties. It cannot be hardened by heat-treatment. It 
can be used in temperatures up to 212 F, pel ys subzero temperatures and is available in round sections 
and in flat strip, usually in the ‘‘extra hard’’ or spring hard tempers. The 8 per cent tin com- 
position is used principally for flat strip. A new superfine grain composition called ‘‘Duraflex’’ has 
exceptionally good endurance properties. 


This alloy can be formed in the soft or annealed condition and then precipitation-hardened after forming 
at temperatures around 600 F, for 2 to 3 hr which produces a high hardness combined with a high 
tensile strength. It is the most expensive of this group of alloys and costs about 3 to 4 times as much 
as stainless steel. The principal use of this alloy is for carrying electric current in switches and in 
electrical components. Heat-treating frequently is expensive due to the need for holding the parts in 
fixtures to prevent distortion. After hardening, the material become squite brittle and can withstand 
very little or no forming. Improved methods of manufacture and better finishing produces flat strip 
that is frequently used for contact fingers. 


Table 5 Nickel-Base Spring Alloys 


General. Nickel-base alloys are especially useful spring materials to combat corrosion; to withstand both elevated and below- 
zero temperature applications and their nonmagnetic characteristic is important for such devices as gyroscopes, chronoscopes» 


and indicating instruments. 


current. 
Material 
(commercial 
name)? 


Monel- 
nickel 67% 
copper 30% 


**K"’ Monel- 
nickel 66° 
copper 29% 


aluminum 3°% 


Inconel- 
nickel 78% 
chromium 14% 


iron 7% 


Inconel **X"’- 
nickel 70% 
chromium 16% 


. pare 
iron 7% 


Duranickel- 
CZ" nickel) 
nickel 98% 


Specifications 


(in common use) 


USN 46M7 
{FED QQ-N-281 
(MIL N-894 


USN 46N5a 
| FED QQ-N-281 
MIL W-4471 
MIL N-17506A 


USN 47N12 & 
OS-651 & 
W-4] 

FED QQ-W-390 


) Special 


4 Special 


These materials have high electrical resistance and should not be used for conductors of electrical 


Data for Selection and Application 


This material is the least expensive of the nickel-base alloys. It also has the lowest tensile strength of 


such alloys but is useful due to its corrosion resistance to sea water and because it is nearly nonmagnetic. 
It can be subjected to stresses slightly higher than phosphor bronzz and nearly as high as beryllium- 
copper. This alloy acquires its high tensile strength and hardness by cold-drawing and cold-rolling 
only and is not amenable to hardening by heat-treatment. It can be used in tcmperacures between —100 
and 425 F at normal operating stresses and is available in round wires up to */;¢ in. with quite high 


tensile strengths. Larger sizes and flat — are obtainable with lower tensile strengths. Often used 
in equipment having contact with food and beverages. 


This material is quite similar to Monel except that the addition of aluminum transposes it to the precipita- 


tion-hardening group of alloys. It may be formed in the soft or fairly hard condition and then hardened 
by a long-time age-hardening heat-treatment to obtain a tensile strength and hardness above Monel and 
nearly as high as stainless steel. It is used in sizes larger than those usually used with Monel, is non- 
magnetic and can be used in temperatures from —100 to 450 F at normal working stresses under 45,000 


pst. 


This is one of the most — of the nickel-base nonmagnetic alloys because it has excellent corrosion 


resistance and ability to be used at temperatures as high as 700 F. It is more expensive than stainless 
steel, but less expensive than beryllium copper. This alloy obtains high tensile strength and hardness 
above that of ‘‘K’’ Monel, by cold-drawing and cold-rolling only and cannot be hardened by heat- 
treatment. Wire diameters up to !/, in. have the best tensile properties. Often used in steam valves, 
regulating valves, and for springs used in boilers, compressors, turbines, and jet engines. 


This material is quite similar to Inconel except that the addition of small amounts of titanium, columbium, 


and aluminum change it to a precipitation-hardening alloy. It can be formed in the soft or partially 
hard condition and then hardened by holding it at 1200 F for 4 hr. It is nonmagnetic and can be used 
in larger sections than Inconel at higher tensile strengths. It also may be used at high temperatures up 
to 850 F at stresses up to 55,000 psi. 


This high-nickel alloy is a nonmagnetic corrosion-resistant high-tensile-strength material hardenable by 


precipitation hardening at 900 F for 6 hr. Although it may be used at the same stresses as Inconel, 
it should not be used in temperatures above 500 F, and in most applications, Inconel is used to replace 
this alloy, at less cost. 


@ All these commercial names are trademarks of the International Nickel Company. 


particular application has been the basis for the arrange- of low-cost materials is essential to the life of a company. 


ment of the tables. 


Cost of such materials is included in And, it should be interesting to those engineers who are 


the curves, Fig. 1, which also should be consulted even cost-conscious, that in certain sizes the expensive stain- 
though in some cases, ‘‘cost is no object."’ Up-to-date less steels are less costly than music wire or phosphor- 
managers know that increasing competitive advantages _ bronze. 
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Table 6 Flat High-Carbon Spring Steels 


General. Although several types of thin flat strip are obtainable for specific applications in watches, clocks, and certain instru- 
ments, only two types are readily available. These two compositions are online over 95 per cent of all applications requiring 
flat high-carbon strip. Although these materials are frequently plated, thin sections under 0.015 in. having carbon content over 
0.85 with hardness over Rockwell C47, are highly susceptible to hydrogen-embrittlement even though special plating and 
heating operations are employed. 


Material 
(commercial Specifications 
name) (in common use) Data for Selection and Application 
This is the most popular flat cold-rolled spring steel. It is readily available in a wide variety of thick- 
nesses from 0.005 to 0.062 in. and in some thinner and thicker sections. It is carried in stock at mills 
Cold-rolled SAE 1075 and warehouses where it is slit to widths desired. The slit edges are squared or rounded by pulling 
spring steel, SAE 1064 & the strip between stationary files. The material is available in the annealed condition for forming in 4- 


slide machines and in presses, and can be readily hardened and tempered after forming. Also available 
in the heat-treated or blue-tempered condition. Widely used for spring clips, flat springs, clock springs, 
motor, power, and spiral springs. This steel is also made by flattening annealed round wire, thus 
obtaining round edges, and then heat-treating. This material may be obtained with several finishes 
such as straw color, blue color, black, or plain. Hardness ranges of Rockwell C42 to C46 are 
recommended for springs. 


This popular type, used principally in clocks and motor springs, can withstand higher stresses than the 
SAE 1075 type, but it should be used principally in the blue-tempered condition. Annealed steel, 


blue-tempered 1070 are also 
or annealed; used ) 
carbon 0.70-0. 80 


Cold-rolled 


spring steel, 
blue-tempered although obtainable, does not always properly harden during heat-treatment as it is a “‘shallow’’ 
cloc {SAE 1095 hardening type. Useful for instrument springs and flat springs that have limited forming requirements. 
steel; Spiral and tock springs usually have the end sections annealed for bending or piercing operations 
carbon Very similar in other respects to SAE 1075. Rockwell hardnesses of C47 to C51 are used ie springs. 
0.90-1.05 
Other flat When selecting a material for flat springs, consideration should also be given to using: brass, phosphor- 
materials bronze, beryllium-copper, stainless steels, and nickel alloys as all these materials are frequently used in 


strip form. 


Table 7 Constant-Modulus Alloys 


General. Special nickel alloys having a constant moduius of elasticity over a wide temperature range are highly desirable for 
springs subjected to temperature changes; especially where the springs must exert uniform loads and deflections. These 
materials having a low or zero thermoelastic coefficient eliminate variations in the stiffness of springs caused by modulus value 
changes due to temperature differentials. These corrosion-resistant alloys having uniform and nearly constant elastic character- 
istics also have low hysteresis and low creep values, making them preferred materials for food-weighing scales, precision in- 
struments, gyroscopes, measuring devices, recording instruments and computing scales where temperature changes are within 
the range of —50 to +150 F. These materials are quite expensive; none is regularly stocked in a wide variety of sizes and 
they should not be specified without prior discussion with spring manufacturers because some suppliers may not fabricate 
springs from these alloys because of the special manufacturing processes required. All these alloys are used in small wire 
diameters and in thin strip only and are covered by U. S. patents. 





Material 
(commercial 
name) Type Data for Selection and Application 
This alloy developed in France was the first of the constant-modulus materials used for hairsprings in 
watches. It is an austenitic alloy hardened only by cold-drawing and cold-rolling. Modifications 
Nickel- to this basic alloy by the addition of titanium, tungsten, molybdenum, and other alloying elements have 
Elinvar {iron- brought about improved characteristics and precipitation-hardening abilities, exhibited by Ni-Span *‘C"’ 
{chromium and other materials having trade names such as ‘‘Elinvar Extra,’’ ‘‘Durinval,’’ ‘“‘Modulvar,"* ‘‘Nivarox,"’ 
etc. This basic alloy is still used in applications described in the heading of this table, but other alloys 
described below are more useful. 
Nickel- This is the most popular of the constant-modulus alloys, and was developed by the International Nickel Co. 
Ni-Span‘*C’’ —_j iron- It is usually formed in the 50 per cent cold-worked condition and precipitation-hardened at 900 F for 8 hr, 
| chromium- although heating to 1250 F for 3 hr produces hardnesses of Rockwell C40 to C44; permitting safe torsional 
titanium stresses of 60,000 to 80,000 psi. This material is ferromagnetic up to 400 F, aides becomes nonmag- 
netic at higher temperatures. 
| Nickel- This popular alloy for scales was developed by John Chatillon and Sons and is easier to fabricate than Ni- 
Iso-Elastic ) iron- Span “‘C."" It is used principally in dynamometers, instruments, and food-weighing scales, where its 
chromium- temperature-compensating characteristics meet the requirements of national and state boards of weights 
molybdenum and measures. Safe torsional stresses of 40,000 to 60,000 are used with Rockwell hardnesses of C30 to C36. 
Elgiloy Nickel- This alloy, bearing four names, was developed by the Elgin Watch Co., in co-operation with Battelle Me- 
8] Alloy iron- morial Institute and three steel and wire-producing companies. It is a nonmagnetic alloy suitable for 
Durapower chromium- subzero temperatures and up to about 1000 F, provided torsional stresses are kept under 75,000 psi. It is 
Cobenium cobalt recipitation-hardened at 900 F for 8 hr to produce hardnesses of Rockwell C48 to C50. It is used in 
Engin watches and instruments. 
Nickel- This alloy, developed by the Hamilton Watch Co., is a nonmagnetic, corrosion-resistant material suitable 
Dynavar ) iron- for subzero temperatures and up to about 750 F, provided torsional stresses are kept under 75,000 psi. 
chromium- It is precipitation-hardened to produce hardnesses of Rockwell C48 to C50 and is used in Hamilton 
cobalt watches and instruments. 
The field of application covering the forty most popular or are obtainable from spring and wire manufacturers. 


spring materia 
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s as summarized in the tables, should 
ee engineers to select the most suitable material for 

application. Detailed descriptions of chemical 
compositions, mechanical properties, and physical con- 
stants are available in the material specifications listed 


In addition to the materials covered, occasional use is 
also found for springs made from wood (hickory and 
ash are best), plastic (laminated phenolic and thermo- 
plastic types), glass (used in acids), aluminum, and other 
special alloys. 
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ASME Rubber and Plastics Division . . . 


Tue 1955 ASME Annual Meeting program of the 
Rubber and Plastics Division consisted of three technical 
sessions: a Rubber Session, General Session, and a 
Plastics Session. 

The subject matter of the various sessions was so 
arranged as to provide a thorough review of the prog- 
ress in the fields of rubber and plastics to the present 
time with special emphasis on the accomplishments of 
the past year. The General Session provided a compre- 
hensive summary of the position of the rubber and 
plastics engineer in science and industry. 


Rubber Session 


In the first paper on “‘Uses of Rubber in Home and 
Industry—Past, Present, and Future,"’ E. J. Joss, U. S. 
Rubber Company, reviewed the tremendous growth of 
usage of rubber goods in both home and industry. 

Mr. Joss effectively covered the growth and progress of 
rubber usage in industry by analyzing the various appli- 
cations as associated with the specific —- of te 
material such as energy absorption, flexibility and com- 
pressibility, wear resistance, fluid impermeability, skid 
resistance, adhesiveness, chemical inertness, electrical 
conduction and insulation, and thermal insulation. 
The many impressive examples discussed under each 
heading provide a valuable review of the wide scope of 
applications to all phases of our industrial community. 
They furthermore are a credit to the many engineers 
whose work produced these milestones of progress. 

The paper further provides a good summary of the 
new rubber materials recently devcloped, and comments 
upon the application of the unusual properties of many 
of these to the possible solution of problems of the 
present and future in industry, aviation, and transpor- 
tation. 

H. H. Waters of the Firestone Tire and Rubber Com- 
pany, in his paper, ‘‘Use of Rubber in Transportation 
Past, Present, and Future,’’ presented a brief review of 
the history of the contributions of rubber to transporta- 
tion from early times to today’s tubeless tire. The 
growing acceptance of this latter development and its 
advantages was discussed. The tremendous contri- 
bution of the synthetic rubbers to transportation was 
emphasized and an historical summary of growth set 
forth. 

The applications of synthetic rubber to foam applica- 
tions were noted, and the latest developments of polyure- 
thane foams were briefly discussed. 

The outstanding application of rubber to air springs 
was especially interesting. The importance of the 





1 Summary by William R. McLain, Mem. ASME, president, Kusan, 
Inc., Nashville, Tenn. 

Based on papers contributed by the Rubber and Plastics Division and 
presented at the Diamond Jubilee Annual Meeting, Chicago, Ill., Nov. 
13-18, 1955, of Tue American Soctety or MECHANICAL ENGINEERS. 
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. .. reviews progress in fields of rubber and 
plastics to the present time with special 
emphasis on the accomplishments of 1955.’ 


progress in this field indicates a real advance in life, and 
better road characteristics, that promise to move into 
wide usage as an improvement over conventional 
spring suspensions in transportation. 

A development of a new synthetic rubber directly 
comparable to natural rubber is deemed to be of great 
importance in the progress of the rubber industry as 
well as to the security of the nation with a possible 
reduction or dissolution of the costly government 
stockpile now maintained. 

The advantages and future of rubber roads and pave- 
ments indicate a large new possible market and improve- 
ment in transportation. 

“Engineering Developments of Rubber—1954 — 1955,” 
by Lillian Cook, University of Akron, and Leora E. 
Straka, Goodyear Tire and Rubber Company, was the 
last paper of the Rubber Session. ; 

The authors presented a comprehensive paper, care- 
fully referenced to a very complete bibliography that 
will be a valuable tool to all engineers, or laymen, 
interested in the field of rubber progress. The literary 
contributions concerning the Selmi of natural 
rubber were well summarized with a comparison of the 
basic properties of each to those of the natural material. 

Of special interest was the discussion presented con- 
cerning the vulcanization of various rubbers by gamma 
radiation with the results directly compared to those 
obtained by chemical vulcanization. It was carefully 

ointed out that the progress in this field is too new to 
a conclusive, and examples of degradation problems 
were shown in contrast to the numerous promising 
improvements set forth. The development of ‘‘Anti- 
Rads,"’ added to stocks prior to vulcanization, appeared 
to help shield them from the effects of radiation. Not- 
withstanding the relative infancy of this new approach, 
progress is being made, and it conceivably can change 
the entire future picture of the rubber process in years 
to come. 

The paper also discussed colored side-wall tires, tire 
design, the progressive changes in that field, the applica- 
tion of rubber in roads, industrial seals, and the chem- 
istry, compounding, and testing of the new rubber 
materials. 

This is an excellent review of progress during the 
past year and should be thoroughly read by those 
interested in the field. 


General Session 


In the opening paper, ‘“The Engineer in Education,”’ 
by Prof. C. C. Winding, Cornell University, the author 
emphasized the position of the engineer as being faced 
with rapid change, and increasing complexity of a 
‘‘splintering-off’’ process into more and new specializa- 
tions. These same factors make demands upon the 
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colleges and universities to appraise carefully their 
training curricula to fit into this new engineering age. 
The problem of restricting curricula to cover more of the 
scientific engineering background, and less of the general, 
is one of major concern, because the end product as a gradu- 
ate must face even greater demands of latitude, leadership, 
and ethics than ever before. The author suggested, as a 
possible solution, heavier emphasis on the basic and 
engineering sciences with elimination, or reduction, of 
the arts and practices of engineering, but with a pres- 
ervation of a study of the humanities. It would seem 
that if further emphasis be placed as indicated on a four- 
year curricula (and the author indicates five years as 
more appropriate, in his opinion) that most of the load 
of education beyond this must fall in greater growth of 
the graduate schools. Further, it Siem the respon- 
sibility that must, and should, be shouldered by industry 
in further training and education after employment. 
This latter was the comment of the technical chairman, 
Glen Neely, Mem. ASME, The Richardson Company, 
and probably concurred with by the author. 

F. E. Reese, Monsanto Chemical Company, in his 
paper, ‘“The Engineer Has a Place in Research,"’ drew an 
effective analysis and comparison of the research engineer 
to the design engineer in modern industry. The . se 
engineer was dekaed as one who used basic engineering 
science in application to bringing the product to pro- 
ductive fruition after its creation. He pointed out that 
the research engineer must be somewhat of a dreamer, 
bold, and perhaps unconventional, while the design 
engineer must use imagination in the application of 
known facts. 

The problem of supervision and relation between the 
two types of engineering were discussed interestingly. 

The analysis of personnel as to their suitability for 
research was covered, and the problem of evaluation of 
the research engineer's work was noted. Good examples 
of a typical organization, and its assignments and co- 
operative work for mutual progress were shown in 
numerous charts and descriptions. 

Mr. Neely, the technical chairman, commented that 
it is obvious in an ever-growing technical age that the 
role of the research engineers will become increasingly 
important, but his real value will also lie in his ability 
to recognize over-all economics and the imperative 
demand for an understanding of the fundamental require- 
ments of other phases of the industry. 

‘The Engineer in Production,’’ by Robert A. Merrill, 
United States Rubber Company, was the third paper of 
the General Session. 

Mr. Merrill noted that the over-all progress of indus- 
try, as well as the progress of our country, rested on 
engineering achievement as probably the most important 
factor. He noted the various types of engineers who 
contributed to all phases of industry and production. 
Emphasis was placed on the fact that with the trends 
toward more complete automation the demands on the 
engineer become greater and greater to provide simplified 
methods, machines, processes, and controls. This also 
applies to the paper-work end of the business in prepara- 
tion of reports, analyses, and records. 

The paper covers well the role played by the engineer 
in production, and the increasing demands of the future. 
As the author sums it up—‘‘Production és the Engineer."’ 

In the closing paper of the session, *“The Engineer in 
the World of Commerce and Industry,’” Donald L. Gibb 
of The Dow Chemical Company, presented an effective 
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picture of the position of the engineer with regard to 
sales. He emphatically showed the close tie that must 
exist between sales and engineering in an increasingly 
technical world. He also pointed out the importance of 
the engineer having a concept of sales and profits. He 
drew an interesting analogy of the result of engineering 
without these factors toe fully developed. The 
importance of the profit system to the growth of the 
engineer, as well as to the over-all economy, was empha- 
sized. The technical chairman commented that this 
factor is often played down, or overlooked, to the 
point that it becomes one of the major problems of 
industry to instill this understanding into its engineers, 
as well as other key personnel. The paper was most 
timely. 


Plastics Session 


The proper selection and application of materials, 
together with their proper combination with other 
materials, were cited by W. E. Manring, B. F. Goodrich 
Chemical Company, as the key to expanded use of 
plastics in home and industry. Mr. Manring’s paper 
was titled, ‘“The Use of Plastics in Home and Industry— 
Past, Present, and Future.’’ A comparison of the physi- 
cal and thermal properties of the various plastic materials 
with relation to basic structural materials such as glass 
and steel was made by use of various charts and data. 

The properties that are important to the growth of 
plastics in these fields were outlined and an analysis of 
each was made. These were listed as: (1) Ability to 
meet the use requirement, (2) extended durability, (3) 
lightweight, (4) optical transparency, (5) aesthetic 
appeal, and (6) low fabrication cost. 

A résumé of uses in the building field included the 
ten-year life expectancy of an over-all skin applied to an 
external structure, the development in construction 
applications, plastic piping, siding, glazing, facings, 
gutters, and so on. 

In the field of industry the corrosive resistance of 
plastics was deemed to be of primary importance, and 
examples and data of applications with regard to time, 
temperature, and corrosive elements were outlined. It 
was noted that better information regarding the possible 
life and creep characteristics of plastic materials was 
among the important necessities to greatly expanded 
growth. 

It was pointed out that the proper use of plastic 
materials in combination with other materials, a suita- 
bility for the application, and a consideration of the 
economics involved form the basis of selection. The 
unusual advantageous technical properties of the material 
make them ideally suitable for many specific applica- 
tions and as their properties, economics, and processes 
are better understood and developed that an ever- 
expanding use of plastics in the fields of home and indus- 
try may be realized. 

K. K. Fligor of the Goodyear Tire and Rubber Com- 
pany, in his paper, ‘‘Plastics in Transportation,”’ 
pointed out that the major use of plastics in transporta- 
tion today was in the fields of the aircraft and auto- 
motive industries. Other transportation means utiliz- 
ing plastics to sizable degrees were indicated as being 
pipes for liquids and gases, conveyer belts for bulk move- 
ments, bus, truck, and marine applications. It was 

(Continued on page 340) 





MECHANICAL ENGINEERING 





Plastics as Mechanical-Engineering Materials 


Plastics are highly adaptable materials covering a wide range 


of properties and fabricated methods. 


Complete freedom 


from corrosion can be obtained and large or small objects 
of complicated shape can be formed in a single operation. 


By Johan A. Bijorksten 


Bjorksten Research Laboratories, Inc., Madison, Wis. 


Tue art of mechanical engineering is closely related to 
the structural materials available. 

Archimedes—the great mechanical engineer who with 
his inventions held the conquering Romans at bay out- 
side the walls of his native Syracuse in 211 B. C.—said, 
“Give me but one fixed point in space and I shall be 
able to lift the earth.’’ He did not specify what ma- 
terial he would use for the levers in his lifting mecha- 
nism. But if he were here today and were given his 
fixed point, the chances are that he would choose a 
giass-fiber-reinforced phenolic, polyester, or epoxy resin. 
For on the basis of strength-to-weight ratio, where 
modulus is not critical, these materials have advantages 
over steel, titanium, and aluminum. 

Today, plastics offer at least as wide a range of proper- 
tics as metals and there are many structural applications 
where their use is advantageous. In this respect, we 
must take into account not only mechanical properties, 
but particularly the various fabrication processes which 
can be applied to the different types of plastics. 


Where to Use Plastics 


The following types of situations seem particularly 
adaptable to the use of plastics: 


1 Where an article with a compound curvature is to 
be made, and the run is too short to permit amortization 
of metal dies; for example, short runs of automobile 
chassis or boats. 

2 Where the greatest possible strength-to-weight 
ratio is to be achieved; for example, sucking rods for 
oil wells, lifting rods or cables for deep-sea or deep-mine 
work, wings for missiles, aircraft components, railroad 
freight-car bodies, and receptacles for sensitive, expen- 
sive equipment or materials. 

3 Where a severe corrosion problem exists, for ex- 
ample, the use of plastics having complete resistance to 
salt-water corrosion for piping in the oil fields. 
Wherever rapid laying of long stretches of pipes without 
joints is desired, a pipe extruder mounted on caterpillar 
treads could be used to lay down continuous pipe. A 
patent disclosing such a device was issued recently. 

4 In making forming tools, particularly where the 
dimensions of the tools are very large and the cost of 
steel precision tools therefore would be excessive. 

5 Where dimensional stability and transparency are 
simultaneously required, as in the use of phototemplates. 
In all cases where it has been the practice to make draw- 


Contributed by the Rubber and Plastics Division and presented at a 
joint session of the Metals Engineering and Rubber and Plastics Divi- 
sions at the Diamond Jubilee Annual Meeting, Chicago, Ill., November 
13-18, 1955, of THe American Society or Mecnanicat ENGINEERS. 
(Slightly condensed.) 
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ings on glass or metal for permanence, it will be economi- 
cal to make the drawings on phototemplates. 

6 To increase the rigidity of hollow members, such 
as airplane propellers, by filling them with a rigid foam. 

7 Where thermal-insulating properties are desired. 
The thermal-insulating properties of plastics have a 
twofold application: namely, (1) at low oe 
where heat loss is to be kept down, as in refrigerator 
parts, and (2) where temperatures of several thousand 
degrees are encountered for a short time only, so that 
the heat has no time to penetrate and weaken the pow 
In the second application corresponding metal parts 
would be fused or weakened in the same time. 

8 Where transparency is needed for optical stress 
analysis of complex shapes. 

9 Where noiseless gears are desired and the load is 
not excessive. 


Also there are many applications of plastics in the 
building industry, but these were fully covered at the 
Conference on ‘‘Plastics in Building’’ held in October, 
1954, in Washington, D. C.,! and will not be enumerated 
in this paper. 

The weakest point in plastic fabrication has been the 
time factor. A large portion of the research effort in 
plastics has been devoted to shortening the time needed 
to complete the setting or curing operation. At present, 
phenolics and molding polyesters can be cured in a 
matter of a few seconds—nevertheless there is heat- 
transfer time involved since the mold must be heated 
and cooled for each cycle. 


Speed-Up by Supercooling 

There is a technique which would permit plastic parts 
to be turned out just as fast as any metal-stamping 
operation, but to date it has not been utilized in produc- 
tion. This technique is supercooling. Numerous plas- 
tics have the property that if they are heated to near 
their melting point and then suddenly quenched, they 
will remain soft, drawable, and formable for several 
hours to a day, after which time they will harden. 
Thus if a sheet made of one of the supercoolable resins 
were heated and then quenched to room temperature, it 
could be stamped or drawn to the desired form as rapidly 
as if it were of metal. The supercooling technique may 
prove particularly applicable to the rigid vinyls and to 
the new low-pressure polyethylenes. 


Glass-Reinforced Plastics 


In making articles which have compound curvatures 


~ 1 Under the sponsorship of the Society of the Plastics Industry, Inc., 
the Manufacturing Chemists Association, Inc., and the Building Re- 
search Advisory Board of the National Research Council. 
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and which serve mechanical functions, the reinforced 
plastics merit primary consideration. Some properties 
of glass-reinforced phenolics, melamines, polyesters, and 
epoxies which are important in engineering design are 
listed in Tables 1 to 4. The values given are hesdeaie 
maximum and minimum figures submitted by a number 
of manufacturers of each plastic material. 

Phenolic resins have aoe used particularly in com- 
— requiring good performance at temperatures 

igher than possible with polyesters. Some phenolic 
plastics show excellent mechanical strength at tempera- 
tures as high as 400-500 F. 

The high-temperature advantage of the phenolics, 
however, has been somewhat diminished by the recent 
development of polyester resins which exhibit good 
properties when aged at 300 F and which retain much 
of their strength at 500 F. A very high degree of fire 
resistance can be attained with the Hetron type of 
polyesters, and these resins also give extremely high- 
strength reinforced products. 

The epoxy resins, which are a relatively new addition 
to the reinforced-plastics industry, are notable for their 
remarkable adhesion to glass and to metal. Their 
edgewise compressive strength, a measure of resistance 
to delamination, is the highest of all resins. 

Thermoplastic resins such as acrylics, vinyls, and 
polyethylenes have not been used to any great extent in 
reinforced plastics. However, reinforced materials made 
with these resins are postformable and thus have the 
great advantage of less messy fabrication operations. 
They should prove paneer adaptable to the type of 
operation which utilizes the supercooling effect to obtain 
split-second cycles. 

The recently introduced low-pressure polyethylenes 
can have a tensile strength as high as 6000 psi and a 
stiffness modulus as high as 150,000 psi and can with- 
stand continuous temperatures of 250 F. Complete 
fire resistance is attainable with the polyvinyl and 
vinylidene-chloride plastics. 

The technique of using matched dies and a pressure of 
several hundred psi is gaining increasing acceptance in 
the manufacture of objects and components from re- 
inforced plastics. This technique results in parts having 
better dimensional tolerances and higher strengths than 
those attainable with the older low-pressure methods. 

For applications in which the greatest possible 
strength-to-weight ratio is to be achieved, the strength 
almost invariably is provided by the reinforcement. 
Thanks to the unique properties of glass, but also largely 
to the enormous amount of work which has been done 
in order to solve adhesion and other problems, glass 
fiber today enjoys a dominant position in the reinforce- 
ment field. In glass-reinforced plastics, the glass con- 
tributes strength and the plastic serves mainly to prevent 
the glass fibers from crushing each other because of 
their brittleness and lack of elasticity. 


High-Strength Reinforcements 


Table 5 shows examples of high-strength mechanical 
reinforcements, including synthetic fibers other than 

lass. 

Orlon fibers in particular are highly attractive from 
the standpoint of reinforcement, at of the very 
fine finish they give. When pressures in excess of 25 
psi are used, the Orlon fibers tend to flatten out and give a 
coverage in excess of that which would be expected 
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Glass-Reinforced Phenol-Formaldehyde Plastics 


Glass-filled 
molding 


Table | 


Glass-fabric- 
base laminates compounds 


Property 

Specific gravity..... 1.5-2.1 1.75-1.95 
Tensile strength, psi 11500-40000 5000-10000 
Tensile modulus, 10° psi. 10-20 33 
Compressive strength, psi 42000-60000 17000-26000 
Flexural strength, psi 20000-40000 10000-60000 
Shear strength, psi 17200-24000 
Impact strength (Izod), ft-lb per in. of 

notch...... : 3.2-16 10-50 
Resistance to heat (continuous), deg F 290 350-450 


Source: Modern Plastics Encyclopedia. 


Table 2 Glass-Reinforced Melamine-Formaldehyde Plastics 
Glass-filled 
Glass-fabric- molding 

base laminates compounds 


Property 

— gravity.. 1.82-1.98 1.9-2.0 

ensile strength, psi 25000-50000 6000-10000 
Compressive strength, psi.. 30000-85000 9000-15000 
Flexural strength, psi.. 28000-55000 9000-14000 
Flexural modulus, 10° psi 30 hee 
Shear strength, psi. . 19000-30000 
Impact strength (Izod), ft-lb per in. of 

notch.... : . $15 3-24 
Resistance to heat (continuous), deg F.. 300 300 


Source: Modern Plastics Encyclopedia 


Table 3 Glass-Reinforced Polyester Plastics 
Glass-filled 


Glass-fabric- molding 

Property base laminates compounds 
Specific gravity... 1.52.1 1.7-2.0 
Tensile strength, psi. 40000-50000 4000-10000 
Tensile modulus, 10° psi 10-28 16-20 
Compressive strength, psi. 30000-60000 20000-25000 
Flexural strength, psi.. 50000-63000 5000-30000 
Flexural modulus, 10° psi. 20-30 
Shear strength, psi......... 12000-18000 
Impact strength (Izod), ft-lb per in. of 

ee Ee pies 19-35 3-24 

Resistance to heat (continuous), deg F 300-400 300 


Source: Modern Plastics Encyclopedia. 


Table 4 Glass-Fabric-Epoxy-Resin Laminates 


Glass-fabric- 
base laminates 


Property 

a gravity..... 1.7-1.9 

ensile strength, psi. 33000-46000 
Tensile modulus, 10° psi 25-35 
Compressive strength, psi 50000-90000 
Flexural strength, psi 45000-80000 
Flexural modulus, 10° psi 20-36 
Shear strength, psi...... 17000-22000 
Impact strength (Izod), ft-lb per in. of notch. 6-16 
Resistance to heat (continuous), deg F. 300-360 


Source: Modern Plastics Encyclopedia 


Table 5 High-Strength Reinforcing Fibers 
Tensile strength, 


Fiber psi 
Glass. . Fe. 250000-—315000 
Saponified acetate rayon (Fortisan). 138000 
Nyles........ 88000-114000 
Chigh-tenacity 
filament) 
Dacron (polyester) 106000-109000 
Chigh-tenacity 
filament) 
Orlon (acrylic)........ 62000-71000 
58000-88000 


Viscose rayon.. 
Chigh-tenacity) 
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from the quantity employed. The use of Orlon mat as 
an outer-layer reinforcement is therefore particularly 
desirable where a very high finish is saaeioell and where 
wear of erosion resistance 1s of great importance. 

The arrangement of the fibers plays a large part in 
the strength properties of the plastic fons By The 
highest strength in a given direction results from having 
all the winleoeies fibers parallel in that direction. 
This can be done either by bundling the fibers directly, 
before they are combined with the resin, or by suspending 
a mixture of '/, to 2-in-long chopped strands in the 
plastic and then causing the suspension to flow so that 
the strands are oriented in the desired direction by 
streaming effects. 

In applications where elasticity, or some “‘give’’ is 
required, it is preferable to match the elasticity of the 
resin with the elasticity of the reinforcing fibers. In 
this manner the best coaction of the resin and the 
reinforcement is achieved. 

Table 6 indicates the elasticities of several reinforce- 
ments, along with those of resins with which they 
might be used. 


To Combat Corrosion 


In unusual corrosion problems, plastics have been used 
with considerable success. Since coatings fall beyond 
the subject of this paper, ducting and piping will be 
discussed primarily. 

Ducting—and this includes microwave guides—can 
be made very nicely from rigid polyvinyl chloride and 
no doubt from polyethylene. When it is made from 
polyesters, leakage problems occur because the shrinkage 
of these resins results in pinholes. These problems can 
be handled by coatings, or by the use of the low-shrink- 
age epoxy resins. 

Almost every plastic has been considered for piping 
applications. Continuous lamination processes for pro- 
duction of plastic pipe have been devised and wadiby 
used. Extrusions have been carried out with plain 
resin and, lately, with reinforced material. (It is 
possible to feed reinforcement into the extrusion.) 
Lightweight tubing has been made from wound Mylar 
film; this film has a tensile strength of 25,000 psi. 

Extruding Plastic Pipe. Particularly promising is the 
possibility of extruding plastic pipe continuously from 
an extruder mounted on caterpillar treads, so that it 
could follow a plow through the terrain. In this 
way, piping could be laid at a speed of several miles an 
hour with no joints, and thus with no leakage possi- 
bilities and no need for fitting or assembly of multiple 
sections. This method appears to be the method of the 
future for laying pipe lines over long distances. True, 
the pressure resistance will be less than that now used, 
but the ease and low cost of laying the lines should 
more than compensate for the lesser-pressure character- 
istics. 

The use of plastic tooling has increased greatly in 
recent years. Table 7 lists representative production 
tools made from plastics. The layup of reinforcement 
is of great importance in tooling applications since a 
high degree of compactness is » brary Epoxy resins 
have been the most favored resins for these applications 
because of their low-shrinkage characteristics. 

The technique of phototemplates makes it possible 
to reproduce very large parts with great accuracy and 
is therefore widely used in the aircraft, automotive, 
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Table 6 Elasticities of Various Reinforcements and Resins 
Modulus of Modulus of 
Reinforcing elasticity, Molding elasticity, 
fiber 10° psi resin 10° psi 
Nylon. 4.3 Epoxy 4.5 
Methy! 
methacrylate 5 
Polystyrene 4- 
Vinyl chloride 5-1 
3 


Dynel 5.9 Polyester 6.4 


Orlon 11.0 
Viscose rayon 


(regular filament) 9.3-13.2 


Phenol 


formaldehyde 7.5-10.0 


Cotton 8.3-16.2 


* Data obtained as follows: 
1 Modulus of elasticity for various fibers obtained in 10!° dynes/cm? 
from Modern Plastics Encyclopedia and converted to psi by using factor 
1 psi = 6.8944 X 104 dynes/cm? 
2 Modulus of elasticity in tension for various plastics obtained in psi, 
from Modern Plastics Encyclopedia. 


Table 7 Representative Production Tools Made From 
Plastics 

Stretch dies Assembly fixtures 

aig“ dies Holding and locating pads _ 

Draw dies Drill jigs, trim and routing fixtures 

Drop-hammer dies Foundry patterns 

Hammer forms Molds for reinforced plastics 

Die models and checking fixtures 

Mockups Postforming dies 

and appliance industries. Applications of phototem- 

plates include mapping, tooling, lofting, plane-table 

surveying, making copies for subcontractors, and turning 

out prototype parts. 

For the successful use of phototemplates, it is desirable 
to have a transparent material of higher dimensional 
stability to varying humidity and temperature than any 
of the unreinforced plastics. Certain glass-reinforced 
plastics, however, provide a sheet material which is 
substantially as dimensionally stable as plate glass. 

It has long been a practice to fill thin hollow mem- 
bers with foam to increase their mechanical rigidity. 
The best-known application of this practice is in pro- 
pellers for airplanes. However, numerous other appli- 
cations exist, particularly in shipbuilding where the 
foam imparts rigidity and buoyancy at the same time. 
The isocyanate-type foams have been particularly suc- 
cessful here. 

Very large savings have resulted from the adoption of 
plastics in the sipenener and freezer field, because 
the considerable heat leakage through metal parts from 
the outer wall to the inner compartment has been elimi- 
nated. Corrosion problems have also been eliminated, 
and the use of reinforced plastics provides the high- 
strength characteristics required in highly stressed parts. 

Table 8 gives examples of refrigerator and freezer parts 
made from plastics. 


Mechanical-Parts Production 


Corrosion-resistant mechanical parts can be produced 
with ease from plastics, often in a single operation. 


For example, gears and levers have not only been ex- 
trusion-molded from nylon, but also have been formed 
on screw machines from nylon, acrylic, and styrene 
resins. 

A particular advantage of plastic gears is that a lubri- 
cant, such as graphite, can * worked in and made an 
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integral part of the gear composition, thus insuring 
permanent lubrication. 


Table 8 Refrigerator and Freezer Parts Made From 
Plastics 
Part Plastic used 


Glass-reinforced polyester, paper- 


Inner-door panels 
base phenolic, styrene, styrene 


alloy 
Door shelves Glass-reinforced polyester, sty- 
rene 
Breaker strips (or frames) Styrene 
Vinyl 


Refrigerator drain rail 

Freezer supports 

Lock and latch housings 

Rollers for door latch and roll-out 
shelves 

Tie straps (to hold outer and inner 
cabinets together ) 

Tubing and wire retainers 


Glass-reinforced polyester 
Glass-reinforced polyester 


Nylon 


Glass-reinforced polyester 
Glass-reinforced polyester 


Wire sheathing Vinyl 
Drain stops Glass-reinforced polyester 
Evaporator drain trays Styrene 

Styrene 


Freezer-compartment doors 

Door-striker mounting plates 

Vegetable crispers and other con- 
tainers 

Decorative parts 


Glass-reinforced polyester 


Styrene, polyethylene 
Acrylic 


For these applications, nylon has shown good mechani- 
cal values, where a high elasticity (up to 30 per cent 
stretch) is permissible. The urethanes (‘‘Perlon’’) 
have equally good mechanical properties, but lower 
heat resistance and lower elasticity. Glass or asbestos- 
filled polyesters and 7 resins can be used, and gears 
and levers of phenolic-impregnated cloth have been 


made for a long time. 





For machining of plastic parts, standard metal and 
woodworking equipment can be used with the addition 
of a few extra tools and a revision of feeds and speeds. 
Machining techniques used on metal or wood also re- 
quire little alteration to apply successfully to plastics if 
certain factors are kept in mind. 

Emphasis should be placed on a good cooling system 
to avoid overheating of the plastic to temperatures 
near its melting or softening point. 

Because plastic dust may Ee irritating to workers, all 
dry-machining operations should have a vacuum dust- 
removal system. 

Attention should be given to the tendency of some 
plastics, particularly polystyrene, to craze when exposed 
under strain to solvents, including most oils. 

Some of the tougher plastics, such as nylon and cellu- 
lose acetate or butyrate, and the reinforced plastics are 
very abrasive and cause hard wear on the machining 
tools. For this reason carbide abrasive wheels are often 
recommended for major cutting, trimming, and turning 
operations and carbide-tipped drills for drilling opera- 
tions. 

Plastics are softer than steel and thus require higher 
tooling speeds than those used in machining metal, in 
order to remove chips faster. The cutting rate is gener- 
ally set at the highest speed at which overheating of the 
tool or plastic can be avoided; machining trials should 
be made to determine optimum speeds for a particular 
plastic. 

It should be pointed out that many molded plastic 
parts do not require machining other than minor surfac- 
ing operations. Holes, threads, and various inserts 
frequently can be molded into parts thus eliminating 
the need for machining. 


ASME Rubber and Plastics Division. . . 


(Continued from page 336) 


indicated that the utility and decorative value of plastics 
coupled with their contributions toward comfort and 
safety were among the primary reasons for the use of 
plastics in this field. 

Mr. Fligor reiterated thinking reflected in the previous 
paper that there is still need for better engineering data 
on extended aging, creep, ultimate strength, and vibra- 
tion resistance. Progress in providing this needed data 
can further expedite additional applications in the 
field. The different manufacturing processes of plastics, 
their advantageous production possibilities, and limita- 
tions were discussed. 

The experimental and developmental uses of plastics 
in the automotive industry indicate wide future markets 
as the materials are adapted or developed to meet the 
requirements of these applications. The resistance to 
corrosion, and the provision of lower center of gravity, 
are important attributes in the manufacture of trailers 
and automobiles which hold good promise for wider 
usage. 

As materials continue to improve, and economics 
from fabrications savings and broader usage take effect, 
combined with a greater confidence and understanding 
of the proper engineering application, plastics should 
face 4 tremendous future market in the field of transporta- 


tion, 
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The changing face of the industry by merger, expan- 
sion, and geographical location, as applied to suppliers, 
fabricators, equipment manufacturers, etc., was dis- 
cussed by Bryce Maxwell of Princeton University, in his 

aper “A Review of Developments in Plastics Engineer- 
ing—1954-1955.”" 

Among the developments in the fields of raw materials 
the modification and improvements in older materials 
during the year was deemed significant among epoxy 
resins, silicones, phenolics, styrene copolymers, nylon, 
and polyurethanes. The importance of the deveiop- 
ments in the field of ethylene polymers was emphasized 
with respect to irradiation, the sizable production 
increase, and the introduction of the low-pressure poly- 
ethylene materials. These materials seem to fill a gap 
in properties that should be a valuable contribution to 
the plastics field. It was also noted that application of 
the Zeigler process to polystyrene and polypropylene 
have produced different-type products that may hold 
considerable interest as they are further developed. 
The increased use of plastics in tools, jigs, and fixtures 
in the metalworking trade during the year, together 
with improved equipment and methods of moldmaking, 
were discussed. 

Professor Maxwell emphasized the need of increased 
dissemination of information and wider educational 
training for plastics at the college level. 
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Engineering Developments of Rubber 
— September, 1954, August, 1955 


By Lillian Cook! and Leora E. Straka’ 


A Goopricu Tire and Rubber Company release, dated 
December 2, 1954, announced that a new synthetic 
rubber exactly duplicating tree rubber had been de- 
veloped. The new rubber does not contain styrene or 
butadiene. A few months later two other companies 
made similar announcements. 


Ample Supply of Raw Materials 


Although it is claimed that the raw materials are in 
ample supply in this country, the specific reagents have 


Natural rubber duplicated synthetically— 
a high spot in rubber technology 


not be supplied for tires for at least five years (8-12). 

Large truck tires have been made of the new rubber 
and are now being tested on American highways. The 
tires give mileage and over-all service which is stated to 
be superior to tires made of other synthetic rubbers. 
According to available reports, the new synthetic re- 
quires little or no difference in the techniques required 
to make the tires with the new rubber and those generally 
employed when crude rubber is used. Present results 
indicate that the new rubber is a reproduction of the 
true molecule of crude rubber, and that it is entirely 





Fig. 1 
natural rubber at right 


not been disclosed by Goodrich. Known as “‘Ameripol 
SN,"’ the new product is supposed to possess al] the 
physical properties of tree rubber, even down to the 
traditional stickiness. X-ray patterns show a close 
similarity of “‘Ameripol SN’’ and tree rubber (Fig. 1) 
(1-7). 

Since the new material is still in the research stage, 
the company has announced plans to build a pilot plant 
in northern Ohio to produce enough of the rubber for 
further tests. Although the plant is expected to be in 
operation within a year, it is estimated that rubber can- 
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At left, x-ray pattern of Ameripol SN, new synthetic rubber, compared with x ray of 


practical for use in the manufacture of large truck tires 
(13-18). 


Firestone Pilot Plant 


The Firestone announcement appeared on August 22, 
1955, and revealed that its pilot plant had been in produc- 
tion for two years. Firestone stated that the patent 
rights, research data, and small experimental quantities 
of the new rubber were being offered to the Department 
of Defense and the rubber industry in the national 
interest of establishing a reliable Tonsasels source of 
supply of rubber that would be the equivalent of natural 
pe for use in military truck tires. The new rubber, 
made from isoprene derived from petroleum and polymer- 
ized by ionic sy (alkali metal) catalyst, is a cis-1,4-poly- 
isoprene which contains neither trans-1,4 structure 
nor distinguishable amounts of 1,2 structure. This 
has been shown by infrared analysis and x-ray pattern. 
The x-ray pattern, Fig. 2, shows the orderly molecular 
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Fig. 2 X ray of natural rubber (left) and Coral rubber made from isoprene (right) 


structure characteristic of crystalline polymers. The 

crystalline reflections appear as bright spots. Similarity 

of the pattern (right) with that of natural rubber (left) 

is particularly significant, although the new rubber was 

stretched about twice as much as the natural rubber 
19-25). 

Coral Rubber. The new rubber, called ‘‘Coral Rubber,”’ 
is characterized by high gum tensile strength (about ten 
times that of cold GR-S and about 90 per cent that of 
natural rubber), low hysteresis (heat build-up), and good 
retention of properties at high temperatures. The crack- 
ing resistance and thermal stability of stocks made from 
this new synthetic are claimed to be superior to those of 
natural rubber, attributed to a slight difference in struc- 
ture which makes the new rubber more resistant to oxida- 
tion. Coral Rubber uses the same types of reinforcing 
agents and softeners as natural or GR-S synthetic, and the 
effect of the agents is similar forall three. However, the 
new synthetic breaks down much more easily than GR-S, 
so the amount of softeners and plasticizers used is gener- 
ally less—similar to amounts needed with natural rubber. 
When reinforced with carbon black, the material has a 
strength two to four times that of GR-S at elevated 
temperatures. Because it has an inherent tackiness 
which other synthetics lack, Coral Rubber is easier to 
work with in the factory than GR-S, and it can be proc- 
essed and fabricated without application of special 
processes or additional processing (22, 26, 19). 

Truck-Tire Requirements. The hunt for a better synthetic 
was necessitated by the fact that large truck tires generate 
much heat under heavy loads, and heat is the main 
enemy of rubber. Until the recent duplication of 
natural rubber, no synthetic had been iovale d which 
could endure this heat. Furthermore, natural rubber in 
truck and airplane tires accounts for some 30 per cent of 
the total annual tonnage of new rubber consumed in the 
United States (3). Over a half-million miles of tests 
have been completed with tires made of Coral Rubber. 
The new rubber develops only about half the heat that 
present synthetics do, and is equivalent to natural rubber 
in this respect. The treads show wear resistance up to 
95 per cent of that of natural rubber. Firestone has not 
definitely stated that this synthetic rubber will replace 
natural rubber for all purposes (19, 20, 22). 

Competitive With Natural Rubber. Both companies esti- 
mate production techniques can be improved to place 
the new synthetic in competition with natural rubber. 
This synthetic tree rubber cannot be made in the existing 
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GR-S plants. Since GR-S has its 
own wide range of usage, it will not 
be affected seriously by the new prod- 
uct. Among major rubber uses, 
only truck tires have resisted com- 
petitive manufacture by synthetics. 
This leads some to believe that the 

ilot-plant production will be the 
lodishing of a development which 
ultimately will eliminate demand for 
the tree-grown product. Whether 
this is true or not remains to be seen 
but certainly it can be assumed that 
if and when the new rubbers actually 
can compete with the natural prod- 
uct, they can effectively place a ceil- 
ing upon its price. Also, if the rubber 
can be made in volume, it definitely 
would lessen and possibly eliminate 
the need for a national rubber stock pile (2, 3, 5, 6, 11, 
15, 16, 26, 27). 


Goodyear’s Development 


Just several weeks ago the Goodyear Tire & Rubber 
company announced the synthesis of a polyisoprene 





TYPICAL EMULSION POLYISOPRENE 





HEVEA NATURAL RUBBER 





GOODYEAR “NATURAL” RUBBER 
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Fig. 3 Infrared spectrum of conventional emulsion poly- 
isoprene, Hevea natural rubber, and new synthetic “natural 


rubber” 


having a structure very similar to that of Hevea natural 
rubber by means of a Ziegler-type catalyst (28, 29). 

It has been disclosed that the catalyst system used is a 
solid-surface type similar to that which has been de- 
veloped primarily for polyethylene. A quite rapid 
solution polymerization or bulk polymerization of very 
pure isoprene monomer is apparently attained with little 
difficulty. This catalyst system, which is similar to the 
one published in the latter half of 1954 by Prof. Karl 
Ziegler, of the Max Planck Institute for Coal Research 
in Germany, produces nearly all cis-1,4-polyisoprene. 
The infrared spectrum is very different in certain key 
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regions from that obtained on con- 
ventional emulsion polyisoprene, 
and is nearly identical with that of 
natural rubber, Fig. 3. The x-ray 
pattern also shows a close similarity 
to the natural product, Fig. 4. The 
catalyst is made by combining alu- 
minum triethyl with a cocatalyst 
under conditions which appear to be 
quite critical, producing a solid sus- 
pension the surface of which is 
believed to provide the active sites 
for polymerization. 

The progress of the evaluation of 
this development is still not sufficient 
to be able to state just how closely 
the physical properties and perform- 
ance of this new polyisoprene 
would duplicate the natural product. 
However, it is believed that the molecular structures of 
the two are so alike that the principal properties of 
natural rubber, which make it preferred over GR-S in 
such uses as heavy-duty truck tires, would be preserved. 

It should be noted that although the catalyst system 
of Firestone (alkali metal) and that of Goodyear (Ziegler- 
type) differ greatly, still, each results in essentially the 
same microstructure. It is possible that the principal 
feature they have in common is the presence of a solid 
surface. This raises the question as to whether surfaces 
of high specificity for adsorption of monomer in some 
particular way play a more important role in determin- 
ing polymer structure than the mechanism of initiation 
(28, 29). 


Sale of Government Synthetic Plants 


Another important event in the rubber industry this 
past year has been the sale of the government plants 
which was completed on April 29, 1955. Twenty-four 
of the twenty-seven plants were sold by that date and 
one plant was leased for three years (30, 31). Bids were 
reopened for the Baytown, Texas, plant and it was sold 
July 15 (G32). The success of its sale prodded Congress 
to reopen bids for the plant at Institute, West Va., with 
the deadline set at October 7 (33). The Rubber Pro- 
ducing Facilities Disposal Commission accomplished 
what is considered an exceptionally good job because 
contract sales prices, less current assets, represent a 
return to the people of 96.6 per cent of the total un- 
recovered investment (34). 

The aggregate tonnage purchased by the “Big Four,”’ 
64 per cent of the GR-S capacity recommended for sale, 
is closely related to their share of consumption. All 
plants were turned over to the purchasers on a full pro- 
duction basis. The purchasers also bought all the stock 
on hand to provide sufficient inventory so that the supply 
to the consumer would not be interrupted. The new 
proprietors even have a guaranteed eo among some 
800 rubber firms who had been on the government cus- 
tomers list (35, 36). 

Laboratory to Continue. Among the recommendations 
in the Disposal Commission's report was that the govern- 
ment laboratory, operated by the University of Akron, 
should be poser a Fes ee it is, but under the supervision of 
the National Science Foundation. More recently a 
special commission of eleven scientists, educators, 
attorneys, and other experts has been appointed to study 


AprRIL, 1956 











Fig. 4 At the left is shown an x ray of natural rubber compared with polyisoprene 
rubber at right 


plans for the future of government research. They 
must decide whether oF ta rubber needs warrant 
continuing federally financed research after June, 1956. 
Key-defense needs include a new synthetic capable of 
withstanding truck-tire wear and rubber for use at 
1000 F in jet aircraft and in subzero temperatures on 
arctic maneuvers. Nearly half the funds allotted to the 
university, and other basic rubber research projects, is 
being spent on the synthetic truck-tire problem. If 
private companies have the answer, as indicated by the 
recent duplication of natural rubber, need for continued 
federal operation of the government laboratories may 
diminish considerably (37, 38, 39). 


Radiation Studies 


Last year there was some disagreement between 
American and British scientists as to whether atomic 
radiation was detrimental or advantageous to rubber 
(40). Further research has shown that gamma radiation 
can be used in place of conventional chemical and heat- 
treating aulel to vulcanize both natural and synthetic 
rubbers. The degree of vulcanization is governed by 
the intensity of the radiation and also depends upon the 
type of rubber and the length of the exposure (41, 42, 43). 

Many experimental polymers which offer considerable 
resistance to vulcanization by chemical means may be 
vulcanized readily by gamma radiation. A_ specific 
example is the effective response of an acrylate polymer 
to irradiation despite the fact that this particular poly- 
mer is greatly resistant to chemical vulcanization. 
Comparative dry-heat-aging data at 350 F between the 
two types of vulcanizates indicate a complete loss of 
rubberlike properties of the chemically vulcanized 
elastomer in 8 hr while the gamma-ray-vulcanized product 
attained a similar condition in 36 hr. Ojil-aging proper- 
ties at 350 F in synthetic-base diester oil also showed a 
definite superiority of the irradiated product. 

Supporting evidence has shown that polymers of 
differing chain lengths or those containing the benzene 
ring in their structure possess varying degrees of resist- 
ance to the effect of high-energy radiation. The changes 
in tensile strength and elongation after increased gamma- 
ray dosages closely follow those encountered using con- 
ventional chemical vulcanization procedures. Com- 
pression-set data of nitrile rubbers which have been 
subjected to irradiation and compared with similar 
chemically vulcanized Buna N elastomers show that the 
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compression set after 70 hr at 250 F is considerably less 
in the case of the irradiated compounds. 

Comparative studies of limiting plasticizer extracta- 
bility by fuel from a nitrile rubber 4 nce to radiation 
as compared to a similar chemically vulcanized compound 
show that there is a decrease in volume swell of the 
compounds irradiated at dosages of 4 X 10’ and 6 X 
10” roentgens (44). 

Isobutylene units are degraded by radiation while 
styrene polymers are cross-linked. Although, in the 
copolymers, the styrene units protect the isobutylene 
units, irradiation causes ieovelition to an extent de- 
pendent upon the percentage of styrene, then the co- 
polymer cross-links partially into a gel (45). 

Synthesis of New Polymers. Radiation also has been 
applied to the synthesis of new polymers. The ad- 
vantages offered when gamma radiation is used as an 
initiating agent are (4) initiation can be effected at low 
temperatures to polymerize heat-sensitive monomers, 
(6) polymerizations can be carried out in the solid state, 
(c) no foreign substances such as catalysts or promoters 
are added so the polymer is essentially pure, (d) molec- 
ular-weight control by temperature change can be 
achieved over a wide range since the initiation step is 
temperature independent, and (¢) the polymer formed 
may have different physical ——* since the radiation 
can attack polymer molecules in a polymerizing system 
causing branching and cross-linkage and altered molec- 
ular—-weight distribution (46, 47, 48). 

Because of the fact that high polymers are covalent 
substances the effect of radiation is largely caused by 
ionization and electronic excitation, resulting in the 
formation of free radicals. In this way, in addition to 
vulcanization, chemical reactions are initiated resulting 
in gas liberation, double bond formation and elimination, 
degradation, polymerization, and so on. Consequently, 
many physical properties are changed (49). 

When subjected to high-energy radiation, ly- 
dimethyl siloxanes can be panting Ae to form insoluble 
amorphous structures which are transparent and have 
marked rubberlike properties (50). 

Isotopes as Tracers. Another practical application has 
been the use of isotopes as tracers in studies of auto- 
mobile tire-tread wear. Geiger-counter measurements 
on tracks made by tires molded of materials having 
radioisotope components gave an indication of wear. 
This method is advantageous in that significant results 
can be obtained in a much shorter time than that re- 
quired by conventional methods (47). 

From theoretical observations it has been shown that 
the heat of polymerization is the factor which deter- 
mines whether the polymer will degrade or cross-link. 
Those that degrade have lower heats of polymerization 
than those that cross-link (51). Since cross-linking 
occurs without the introduction of heat-treatment or the 
addition of foreign cross-linking agents, it now becomes 
possible to study the effect of cross-linking on the physi- 
cal properties of polymers which have well-defined 
degrees of linking. The formation of gel in many 
polymers offers a possible method of obtaining informa- 
tion as to the initial molecular-weight distribution (52). 

“Anti-Rads."’ Understanding the deleterious effects has 
already resulted in the development of high polymers 
that will withstand intense radiation (49). Along with 
the development of special polymers is the discovery of 
materials called Anti-Rads, which can be added to 
rubber stocks before vulcanization. They appear to 


344 





help resist the effects of radiation similar to the way 
antioxidants allow stocks to resist the degrading effect 
of oxygen (53). 


Tires 


The most colorful news this year deals with tires— 
more specifically, blue, green, and brown tires. Tires 
aapeares on the market early this spring with these 
colors extending from the outer edge of the white wall 
to the top edge of the tread. The tread itself is still 
black to maintain its wearing qualities. The color is 
accented by the white side wall and by a thin, similarly 
colored metallic trim between the side wall and the hub. 
The colored swathe is a 50-50 blend of Neoprene and 
natural rubber. These three colors were chosen because 
they can be used with the majority of car colors on the 
road today, but if the idea meets with public acceptance, 
other colors may be added (54, 55). 

Colored Side Walls. For those who desire color without 
buying new tires, colored side walls are available in the 
form of a molded rubber ring which fits firmly between 
the tire head and the wheel rim so that it looks like the 
— side wall. They are packaged in sets of four 
and made in red, yellow, blue, green, pink, and white 
(56). 

Since “‘style’’ has been able to dictate color in tires, it 
is now seeking to give automobiles a still ‘lower look”’ 
with a 14-in. tire. While reducing the diameter of the 
tire an inch, the size of the cross section will be slightly 
increased. Work on the new molds is under way, but 
tire and automotive engineers still have their problems— 
smaller tire means smaller wheel—means less braking 
surface. If the problems are solved, the tires probably 
will appear on 1957 cars (57). 

Reinforced Tires. A new line of passenger-car and truck 
tires will contain from 1 to 8 miles of flexible, high- 
strength steel wire. The steel wire is intended to make 
the tire tread ruptureproof, doubles cut resistance, and 
eliminates tread cut growth. Although tire engineers 
have been experimenting with the idea for more than 20 
years, this is the first time wire has been used successfully. 
Other tires have been made using wire instead of textiles, 
but this line is using wire in addition to textiles. The 
wire is used in filaments which are slightly larger than 
human hair, then twisted and pe Ak i to give the 
effect of a fine-mesh steel cloth. The wire is embedded 
at the base of the tread to protect the carcass and also 
help to weld the tire wk and carcass together as a 
permanent unit (58). 

Medium-Size Truck Tires. Medium-size truck tires have 
been developed, containing 35 per cent synthetic rubber, 
which equal in performance tires made of natural rubber 
alone. Above 35 per cent, the advantages of natural 
rubber increase as the advantages of the synthetic de- 
crease. Truck tires of high neoprene content run cooler 
than corresponding natural-rubber tires, but fail at low 
mileages because of tread and ply separation. Sodium- 
catalyzed synthetic rubber gives more durability than 
low-temperature synthetic rubber. Improvements must 
be made in hysteresis and in resistance to separation 
before synthetic rubber can be used successfully in truck 
tires (59). 

An experimental study of the action of centrifugal 
forces generated in the curves and the effect of lateral 
winds on tires has been made. By a specifically designed 
testing machine, the character of the path on which the 
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tire is rolling can be modified to reproduce conditions 
corresponding to rough, moderately smooth, very 


smooth, dry, or wet surfaces. Results of laboratory 
tests and road tests are in good agreement, and it is 
possible to draw useful conclusions at both tiremakers 
and road builders (60). 

Road-Testing Programs. In road-testing programs the 
use of two-way treads is five times more satisfactory than 
the use of whole tire treads (61). 

The friction between a small rubber-covered wheel and 
ice has been studied. Soft rubber grips better on wet ice 
than hard rubber. However, on wet ice and on ice just 
below the freezing temperature friction was so low that 
the squeezing down of the rubber under load vitiated 
results (62). It is necessary to measure the coefficient of 
friction accurately between tire and road surface in order 
to design tires which will have the highest resistance to 
skidding under the worst conditions, such as dry or wet 
ice. An indoor testing machine has been developed to 
measure the sliding forces and to calculate the coefficient 
of friction (63). 


Rubber in Roads 


Asphalt has been used as a paving compound for 
several years because it provides a stable, nonskid, hard 
surface, which waterproofs the grade beneath it and re- 
sists the abrasion of traffic. However, the increased 
flow of traffic in recent years, in addition to new appli- 
cations such as airfield strips, has required improvement 
in the asphalt properties. It was known that certain 
synthetic rubbers modify and improve asphalts to a 
marked degree, but high dispersion is necessary to ac- 
complish the desired results. Therefore a vehicle of 
some type was needed which would aid dispersion of the 
rubber and also overcome the tackiness of the raw rubber 
prior to its incorporation in the geo Research has 
shown that barytes, an organophilic material, is fitted 
for these requirements. Photomicrographic studies 
show that when the barytes-rubber particle is introduced 
into the hot asphalt the barytes particle migrates into the 
asphalt, secking to be wetted. Since it carries the small 
pe, particle with it, dispersion of the rubber is aided 
materially by this action (64, 65). 

When a rubber-barytes compound is added to asphalt 
and tar, it improves the flexibility, impact resistance, 
temperature stability, and aging characteristics of these 
bitumens. One of the most important qualities imparted 
to asphalt by rubber-barytes compounds is toughness; 
i.e., greater resistance to scour, abrasion, and wear. 
Barytes, itself, reduces stripping. The compounds also 
improve low-temperature flexibility and cold flow. 
This is important where the paving is subject to tempera- 
ture extremes (65). 

Technique of Blending. The character of rubber-as- 
phalt blends is dependent one the type and amount of 
rubber used, the nature and source of the asphalt, and 
the temperature, time of heating, and amount of stirring 
in the preparation of the blends. One investigation has 
shown that mixtures with preblended rubber are much 
more compactible and stable than mixtures in which 
the rubber is added as a powder (66, 67). When a spe- 
cially prepared GR-S tet is used (75/25 butadiene/- 
styrene prepared by coagulation in the presence of a resin 
polymer or soap detackifier) large changes in the char- 
acteristics of the asphalt are produced. This rubber is 
mainly used when the rubber-asphalt mixture is to be 
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used for highways (66). This mixture is also suitable for 
airfield strips where it is subject only to high-octane 
gasoline which evaporates rapidly. However, jet fuel 
evaporates slowly and will remain on the surface long 
enough to dissolve some of the asphalt. Therefore oil- 
resistant rubber, such as heandlaneFecoubanisaie, is 
being used in place of GR-S in the rubber-asphalt mixtures 
to offer more resistance to any jet fuel which may be 
spilled (68). 

The addition of latex to asphalt has also shown definite 
advantages in obtaining a denite seal. The combina- 
tion is effected by a dual-spray technique in which pres- 
sure feed may be superior to pump feed (69). 

Since the addition of rubber improves the important 
properties of bitumens and tends to make asphalts from 
different sources more uniform in quality, better pave- 
oa” of greater durability, at lower cost, are available 

65). 


Seals 


Although O-rings have proved their value in numer- 
ous applications, they have failed in others. A new 
type of industrial seal, called Quad-rings, is proving its 
superiority in these applications. Less squeeze is re- 
quired for a perfect seal and this results in longer life 
owing to reduced breakaway and drag resistance. 
Production performances and field tests have shown no 
parting line on sealing edges, no torque leakage at low 
pressure differentials, no spiral twist failures, and no roll- 
ing with pulsating pressure. It is a successful rotary 
seal and dust seal. It also provides a perfect seal for 
static installations, especially for low pressure as well 
as extremely high pressures and vacuum (70). 

Sealing Low-Temperature Fluids. Scaling low-tempera- 
ture fluids such as liquid oxygen at high pressures pre- 
sents another problem. Rubber O-rings cannot be used 
because they become stiff at low temperatures and shrink 
away from the groove walls, losing the initial seal. A 
satisfactory self-sealing seal has been developed which 
consists of rubber molded onto a metal insert ring having 
lower thermal contraction than the flange metal, thus 
compensating for the relatively high thermal contraction 
of the rubber. Neoprene compounds have been used in 
most of the tests with this seal. Gasket stresses in- 
crease as the temperature is lowered and may be estab- 
lished independently from the clamping means used in 
assembly of the coupling (71). 


Synthetic and Rubberlike Products 


Arousing quite a bit of interest this year are poly- 
urethane pte sa The biggest present application is in 
the field of foams. The reaction between diisocyanates 
and polyfunctional resins is initiated by water, producing 
carbon dioxide, which is the foaming agent. The den- 
sity of the foam is governed by the amount of water 
which is added because the water limits the amount of 
carbon dioxide evolved (72-76). If a low-weight ee 
is used to make foam, the polymer is highly condensed 
and cross-linked and the foam is of a plastic nature. If 
high molecular-weight glycols are used, the 3 gpa are 
resilient foams, usually open cell, having high tensile 
strength, excellent abrasion resistance, and resistance to 
tearing (73). Since the preparation of polyurethane 
foams is an exothermic reaction, curing is not required. 
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Precautions must be taken against the semitoxic proper- 
ties of diisocyanates (78). 

Foam Products. During foaming, the mass is an ex- 
cellent adhesive and adheres firmly to anything with 
which it comes in contact. This permits production of 
panels having good structural rigidity, excellent sound 
and thermal insulating properties, and lightweight 
(72, 73). This adhesive property also can be utilized 
to make automotive seat cushion toppings, rug and up- 
holstery backing, and other composite articles (78). 
Other applications of urethane foams include sponges, 
packaging, wearing apparel, cushioning, and thermal and 
acoustical insulation. Aside from the properties al- 
ready mentioned, urethane foams (also known as poly- 
urethane foam, isocyanate foam, and polyester foam) 
are noncombustible, nonconductive, have excellent 
ozone resistance, resist moisture, have high strength 
with low density, and do not become brittle down to 
—60F, The polyurethane foam has a much higher com- 
pression-density ratio as compared to latex-rubber and 
vinyl foam and it may be varied greatly by changing the 
proportions of the chemicals used (72, 76, 77, 78, 79, 80). 

Urethane Rubber. Another polyurethane product still in 
the experimental stage is urethane rubber. This product 
shows unusual abrasion resistance and is being developed 
for use in tires. A tire recapped with an experimental 
product called Adiprene B showed approximately half 
the rate of wear of a first-line GR-S treaded tire of the 
same size and design (72, 81). Although urethane rub- 
bers are strong, resilient, have high modulus and hard- 
ness, good resistance to ozone and general weathering, 
excellent oil resistance, and fair resistance to dry heat, 
they break down rapidly under moist heat and have poor 
resistance to aromatics, chlorinated hydrocarbons, ke- 
tones, substituted ammonium compounds, terpenes, 
acids, and bases. The compounded rubbers have little 
or no building tack and poor adhesive qualities (72,82). 
Since polyurethane rubbers have high heat build-up, a 
practical tire could not be made of this material alone. 
Therefore it seems a suitable bonding agent is all that is 
i to make the 100,000-mile tread dream come true 
83). 

Other diisocyanate-polyurethane products may be used 
as adhesives, gaskets, industrial filters, fibers, and surface 
coatings (80, 81, 84, 85, 86). 

Gratt polymers of styrene and methyl methacrylate 
with natural rubber can be compounded and cured to give 
light-colored articles of good tensile strength. Rubber- 
methyl methacrylate graft polymers also have out- 
standing flex-cracking and fatigue resistance (87). 

Oil-Resistant Rubbers. Several studies have been made to 
find the rubber polymers or copolymers with the best 
balance between oil resistance at room temperature and 
low-temperature properties. In making oil-resistant 
rubbers based on butadiene and acrylonitrile it was found 
that increased acrylonitrile content improves the oil 
resistance, but adversely affects other properties such as 
elasticity, hysteresis, compression set, se 5 women 
ture flexibility. This means that the oil resistance can- 
not be improved without sacrifice of low-temperature 
flexibility, and vice versa. A decrease in oil swelling is 
observed among blends of butadiene-acrylonitrile poly- 
mers and natural rubber, probably due to a high state 
of cure of the blends (88). Butadiene was copoly- 
merized with 1-monochloro-2,2-difluoroethylene and 
with 1,1-dichloro-2,2-difluoroethylene but little im- 
provement in oil and solvent resistance was shown in 
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Copolymers of 
butadiene and 2-methyl-5-vinylpyridine have been com- 
pounded with conventional rubber curatives and pigments 
plus a quaternizing agent, such as an organic halide, to 
give quaternized rubbers which are resistant to a wide 
range of solvents including water, alcohols, aldehydes, 
ketones, dicarboxylic-acid esters, and — esters 


comparison to the GR-S control (89). 


as well as aromatic and aliphatic hydrocarbons (90). 
Alfin-catalyzed polybutadiene shows good oil resistance 
and low-temperature properties, but it is difficult to 
compound and mix in conventional equipment (91). 
The best balance between oil resistance and low-tem- 
perature flexibility has been found in a butadiene-ally] al- 
cohol copolymer. However, this material requires in- 
direct preparation, since allyl alcohol is a polymerization 
inhibitor for butadiene (92). 

Fluorohydrocarbon Elastomer. Kel-F is a saturated 
fluorohydrocarbon elastomer which contains more than 
50 per cent fluorine. Vulcanization can be achieved by 
organic peroxides, strongly basic primary and secondary 
aliphatic polyamines, or a variety of isocyanate-amine 
combinations. Recommended fillers are precipitated 
silicas and metal silicates. Kel-F vulcanizates are char- 
acterized by good elasticity and tensile strength, by 
resistance to oxidizing agents such as fuming nitric acid, 
ozone, oleum, and 90 per cent hydrogen peroxide, and 
by its low water absorption, its ‘cenuthensidlien, and its 
stability up to 400 F.  Kel-F is compatible with various 
elastomers and can be vulcanized with them (93-95). 

Silicone Rubber. Although silicone rubber was first 
offered commercially 10 years ago, new developments and 
applications still make this subject news (96). Rubbers 
can be made which are flexible below —100 F and that 
will withstand service as high as 600 F (97). Silicones 
are water-repellent, heat-resistant, and silicone fluids 
have small change in viscosity with a change of tempera- 
ture (98). Although tensile strengths of silicone- 
rubber vulcanizates are low, they are relatively constant 
through a wide er range. After 4weceks’ aging 
at 125 C, the tensile strengths of silicone rubbers were 
found superior to those of chloroprene, butadiene- 
acrylonitrile, and Buty! vulcanizates (99). 

A recent development has provided a silicone rubber 
which is capable of remaining flexible at 600 F for 150 hr 
or longer, and this has been done without the sacrifice 
of any of the other outstanding silicone-rubber proper- 
ties. Possible applications for this new material in- 
clude kitchen oven-door seals and parts for hot materials- 
handling equipment in the glass, ceramics, and metals 
industries (100). 

Good electrical properties with excellent ozone re- 
sistance are obtainable, making silicones suitable for 
electrical insulation where the unique thermal and 
moisture-resistant properties are also required (97, 101). 
Electrical designers have been able to achieve 30 per cent 
savings in weight and space by using silicones, and the 
moisture-resistant properties also increase the reliability 
of the equipment dion 102). 

Rubber companies have found that the use of silicone 
release agents is advantageous because they are nonad- 
hesive, and they do not carbonize on mold surfaces 
(103). Silicone resins are being used as fabric coatings to 
impart durable water repellency, resistance to water- 
borne stains, increased tear strength and abrasion re- 
sistance, improved sewability, abiineee from wrin- 
kling (104). Silicones are finding increasing applications 
in the protective-coatings industry also. Heat-resist- 
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ant, heat-and-corrosion-resistant, and weather-resist- 
ant Coatings are being used for painting structures like 
smokestacks, automotive and aircraft exhaust equip- 
ment, stoves, furnaces, space heaters, and incinerators 
105). 

Composition of Silicone Rubbers. Silicone rubbers are 
composed of four ingredients: polymers, fillers, additives 
and vulcanizing agents. Variations in the types and 
amounts of these ingredients give the rubbers a wide 
range of properties. The polymer determines the han- 
dling characteristics, thermal stability, and low tempera- 
ture behavior, as well as corona, ozone, and weather 
resistance, the adhesiveness to organic materials, the 
solvent and oil resistance, and the vulcanizing ability 
of the compound. The type and amount of filler used 
determine the electrical and physical properties. Ad- 
ditives control color, lower compression set, and improve 
heat stability. The vulcanizing agent reacts with the 
methyl groups on adjacent polymer chains to cause cross- 
linking (96, 106, 107). When alkoxy-coated silica filler 
is me it has been found that antioxidants decrease the 
excessive cross-linking of the rubber and retard the 
tendency to overcure. The molecular weight of the 
silicone rubber used under these conditions should ex- 
ceed 400,000 in order to provide high tensile-strength 
vulcanizates (108). 

More recently, silicone rubber has been successfully 
cured using carbon-black fillers instead of the conven- 
tional silica-type fillers. This gives essentially a new 
product with many new applications. An example is 
molded conductive silicone rubber usable at tempera- 
tures above and below the limits of organic rubbers (109). 

In Tires. The first tire in which silicone rubber and 
glass fibers have been successfully combined will with- 


stand temperatures from —90 to 500 F, far below and 
above the limits of materials commonly used in tire 


construction. These tires are especially suitable for 
high-speed supersonic aircraft where the tires may be 
exposed to temperatures in the 400 and 500 F range (110). 
Principal disadvantages of the silicones are incompati- 
bility with many other substances, some processing 
difficulties, and relatively poor strength and extensi- 
bility (111). The problem of low tear resistance now 
seems to have been overcome by the development of 
Teflon-reinforced silicone rubber. This modified prod- 
uct has tear strength three to four times that of regular 
grades of silicone rubber. The compound is more diffi- 
cult to mold and the oil resistance is improved, but other 
properties are not appreciably affected (112). 
Butyl-Rubber Compounds. Until recently the supply of 
Butyl rubber compounds has been limited and conse- 
quently there had been no thorough investigation of their 
properties. However, recent investigations have shown 
that since Butyl compounds are not readily attacked by 
oxygen, ozone, strong mineral acids, alkalies, animal 
fats, and vegetable oils, and since they are also heat, 
steam, and water-resistant, and show good electrical 
properties, these properties make Buty] rubber a valuable 
tool for corrosion control (113, 114). The greatest dis- 
advantage of Buty] rubber is its susceptibility to contam- 
ination by other rubber stocks or unsaturated materials 
115). Since properties of Butyl reclaim more nearly 
approach the properties of the mix than any of the other 
claoneinans, it is now being accepted as standard raw 
material (116). A major disadvantage at present is that 
staining antioxidants are used in the compounding of 
Butyl rubber and this limits the use of the rubbers to 
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applications where staining and discoloration are not 
important. Staining can be reduced by the use of al- 
kaline materials, but when Butyl is used for tubes, this 
slows up the tubing rate (117,115). When Buty] rubber 
was first used to make tire inner tubes, the major de- 
ficiency was its tendency to stiffen at temperatures of 
—10 F and lower. The tubes did not recover as fast as 
the casing, and wrinkles (or cold buckles) were formed 
which would rub together and cause failure. The use of 
substantial proportions of mineral oil, high-tempera- 
ture cures, and proper choice of black in the stock helped 
to overcome this deficiency (118). 

Modified Buty! Rubber. Buty] rubber may be modified 
by attaching bromine to the polymer chain. This re- 
action is one of addition to the double bonds and lowers 
the unsaturation of the rubber. Both sulphur and metal 
oxide can serve as vulcanizing agents for the brominated 
Butyl, and when both are used together, the curing rate 
is faster than that of Butyl. The properties of these 
modified polymers can be varied according to the amount 
of bromine added. However, there is an optimum range 
of halogen concentration for best results. This optimum 
range depends on the unsaturation of the sigiasl tabbher 
and the end use for which the modified rubber is intended. 
Since the brominated Butyl can be covulcanized with 
natural rubber and GR-S, it is now possible to impart to 
these rubbers the excellent properties of Butyl, such as 
low air diffusion and resistance to ozone and flex crack- 
ing. Other advantages include higher modulus and 
good adhesion to other elastomers and metals (119). 


Compounding 


Heat-treatment of reinforcing and semireinforcing 
carbon blacks over a temperature range of 1000 to 2700 C 
results in the removal of combined hydrogen and oxygen 
up to 1500 C, followed by an increasing degree of graphi- 
tization at higher temperatures. When compounded 
with natural rubber, these carbons display a change in 
properties to varying degrees. The mn is decreased 
as the heat is increased owing to the loss of surface hydro- 
gen. The electrical conductivity increases with an 
increase in carbon-to-carbon contacts, and is thus im- 
proved with the removal of volatile matter. Since the 
abrasion resistance and the tensile strength are deter- 
mined by the particle size of the carbon black, heat- 
treatment does not affect these properties (120) 

Porous blacks of high surface area can be produced 
without changing particle size by air oxidation of the 
raw material. Increased porosity can cause reduction 
in rate of cure of the black-rubber compounds as well as 
decreased resilience and electrical resistivity. Rein- 
forcement increases with increasing surface area (121). 

Other agents may be used in addition to carbon black 
to reinforce rubber compounds. Although tire treads 
containing only amorphous, fine-particle-size, hydrated 
silica are inferior to the best colonials treads, tire 
treads containing a mixture of carbon black and this 
type of silica exhibit wear properties closer to those of 
all-black compounds than would be expected. Com- 
pounds containing the mixture also possess greater re- 
sistance to hand tear than is shown by ail-black com- 
pounds. Therefore the use of carbon black-silica 
mixture may possibly result in improved tires for off-the- 
road service (122, 123). Tire treads also show good per- 
formance when reinforced with 20 to 25 per cent salline 
resin (124). It is possible to obtain products that take 
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complicated molds and have good mechanical properties 
after vulcanization by replacing varying amounts of the 
new rubber with crumb rubber before vulcanization. 
The percentage of crumb rubber in the mixture must be 
determined by each manufacturer to suit his particular 
product (125). 


Testing 


At present there is no best method for determining 
modulus at low temperatures, and application of the 
term to rubberlike materials is vague unless the method 
of measuring is specified. Work is being done to cor- 
relate the various methods used with the ultimate aim 
toward standardization (126, 127). Hardness is defined 
as the measure of resistance to indentation, and attempts 
are being made to find the best method of this test. 
Spring-actuated instruments are desirable in that in- 
stantaneous readings are possible, and the Material 
Laboratory indentometer is presently the most satis- 
factory dead-weight instrument for low-temperature 
testing (128). 

Compression Stress-Relaxation. The Material Labora- 
tory also has a compression stress-relaxation apparatus 
for measuring the compression set of vulcanized rubber at 
constant ddemoesion. The important feature of this 
apparatus is an electrical means to indicate when the 
back force of the compressed specimen is equal to the 
external load applied by the load-measuring device. 
There is good reproducibility of data (129, 130). The 
energy loss for a cycle of loading and unloading has been 
shown to depend on the rates of straining and unstrainin 
as well as on any elapsed time between the straining saa 
unstraining (131). cay of stress to zero stress fol- 
lowed by spontaneous elongation occurs in samples of 
caer Bs | unvulcanized natural rubber in the tempera- 
ture region of crystallization, and indicates that measure- 
ment of stress decay at constant extension provides a 
sensitive method for following the crystallization of both 
unvulcanized and vulcanized polymers (132). 

A machine has been constructed to study the fatigue of 
flex life of rubber compounds subjected to biaxial strains 
of controlled amplitude and phase relations, thus pro- 
viding a means for selecting an optimum cure range for 
the desired flex life of a polymer (133). 

The resistance of conducting rubber is strongly in- 
fluenced by even very small mechanical stresses, and 
after stress relief, the recovery to the original resistance 
value is very slow. Full recovery after relief is indicated 
by a homogencous resistance distribution throughout 
the material (134). 

Surface Heating. Under severe conditions, the surface 
heating which occurs at the interface of rubber sliding 
under a load may be part of the mechanism of abrasion. 
Removal of rubber by thermal degradation and a smear- 
ing process occurs if the rubber attains sufficiently high 
localized temperatures. A procedure, using a melting- 
point bar, has been developed to measure the temperature 
at which smearing of rubber vulcanizates occurs (135). 
All rubbers are subjected to the same abrasion mechanism, 
irrespective of the polymer and filler. Abrasion is pro- 
portional to the normal load, independent of the par- 
ticle size if the abrasive particles are polyhedral, and 
proportional to their mean radius of curvature if they 
can be approximated to hemispheres (136). It has been 
suggested that a correlation may exist between abrasion 
and high-temperature flexibility properties of the rubber. 
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One underlying principle, that of constant rate of energy 
dissipation at the abrading surface, has been proposed 
as a criterion for comparing the validity of test design 
for the various types of laboratory test currently in use 
(137). 

Tire-Tread Tests. Tests of a tire-tread type GR-S vul- 
canizate proved that crazing, formerly attributed solely 
to light-activated oxidation, can be caused by exposure 
of a biaxially stressed vulcanizate to ozone in the ab- 
sence of light. The vulcanizate was subjected to different 
degrees of biaxial stress and exposed to ozone at 100 F in 
darkness. Microscopic studies of the surface changes 
showed the crazing was identical with that of tire side 
walls in service (138). An ozone chamber has been 
developed which is expected to be a valuable aid in 
learning more about the effects of ozone upon basic prod- 
ucts (139). 

A simple method for determining the amount of 
ozone in the air also has been developed. The apparatus 
is based on the formation of cracks in rubber subjected 
to strain (140). It has been suggested that, since com- 
pressed rubber is not appreciably affected by ozone, 

recompression may be a means to prevent degradation. 
welling of the surface of the rubber has been proposed, 
as well as coating the material with a resistant surface 
layer, such as Neoprene (141). The rate of change in 
viscosity of polymeric solutions has been utilized in a 
method to evaluate inhibitors of ozone-induced deg- 
radation. The method is uncomplicated by compound- 
ing and processing variables, and provides a simple, 
rapid, and reliable means for screening large numbers of 
chemicals for suitability as antiozidants (142). 

Useful data on the way in which oxygen tends to 
combine with rubber may be obtained by measuring the 
dielectric properties at radio frequencies. Althou h the 
a of oxidation products may be evaluated with 

igh accuracy, the methods and devices required are too 
delicate for use as a practical aging test of vulcanizates 
(143). Structural changes resulting from oxidation have 
been studied in a number of unvulcanized purified 
polymers by infrared absorption spectra. Results 
showed that the structural changes which were detected 
as oxidation progressed, were qualitatively the same 
for all of the polymers studied (144). 

Infrared Spectroscope. Infrared spectroscopy can also 
be used to determine the total unsaturation of emulsion 
polymers as well as the amounts of cis-1,4, trans-1,4, 
and 1,2 addition in polybutadienes and the amount of 
styrene in butadiene-styrene copolymers. It is also 
possible, by this method, to obtain quantitative infor- 
mation about the effect of polymerization variables on 
the microstructures of diene copolymers (145). 

The Mooney Viscometer. The Mooney viscometer has 
been such a valuable tool for measuring polymers, it has 
been standardized and universally applied in synthetic- 
rubber manufacture and use. Although it is an ex- 
cellent measure of plasticity for polymers of low ratings, 
it is unreliable in the upper range. In order to take ad- 
vantage of the resilient and abrasion-resistant qualities 
of high molecular polymers, the Olsen flow test has been 
developed for measuring the plasticity of polymers in 
the upper range. This test permits the selection .of 
material for good adhesion to tire cords. There, is 
correlation among adhesion strength, Olsen flow plastic- 
ity, and the quantity of mercaptan modifier used in 
making polymers with good adhesion to nylon and 
rayon (146). 


MEcHANICAL ENGINEERING 








Bibliography 
1 ‘‘Science Learns New Secret—Duplicates Real Rubber,’’ by J. E. 
Kuebler, Akron Beacon Journal, December 3, 1954. 

2 ‘Lab Team Makes New Raw Rubber, by C. M. Conway, 

Cleveland Plain Dealer, December 3, 1954. ; 
3 ‘‘Natural Rubber Duplicated Synthetically,’’ Could Make U. S. 
Independent of Asia,’’ Wall Street Journal, December 6, 1954. 

4 ‘B. F. Goodrich-Gulf Duplicates Crude Rubber Synthetically,”’ 
Tire Review, vol. 54, no. 12, 1954, p. 9. 

5 ‘Natural Rubber Duplicated by Goodrich-Gulf Scientists,’’ 
Rubber Age (N. Y.), vol. 76, 1955, p. 588. 

6 ‘Goodrich-Gulf Announces Synthesis of Natural Rubber 
Molecule,’’ Rubber World, vol. 131, 1955, p. 526. 

7 Akron Beacon Journal, September 10, 1955. 

8 ‘‘Bid for Independence,'’ Chemical Week, vol. 77, no. 2, 1955, pp. 
50, 52. 
9 ‘Plan Plant for BFG’s ‘Lab Rubber,"’’ Akron Beacon Journal, 
August 5, 1955. 

10 “‘Miracle Rubber Plant for Area,’’ by John Metcalfe, Cleveland 
Plain Dealer, August 5, 1955. 

11 “‘Goodrich-Gulf Will Build ‘Natural’ Rubber 
Chemical & Engineering News, vol. 33, 1955, p. 3472. 

12 ‘Natural’ Rubber Pilot Plant,’’ Rubber World, vol. 132, 1955, 

» SID 

13. ‘Synthetic Truck Tires,'’ Akron Beacon Journal, July 13, 1955. 

14 ‘‘Lab ‘Tree Rubber’ Put in Truck Tires,’’ Akron Beacon Journal, 
July 13, 1955. 

15 Wall Street Journal, August 12, 1955. 

16 ‘‘Synthetic ‘Tree Rubber’ Tires Now in Highway Use, Richard- 
son Says,"” Tire Review, vol. 55, no. 8, 1955, pp. 8, 76. 

17 ‘‘Synthesized Natural Rubber Truck Tires Now in Service,”’ 
Rubber World, vol. 132, 1955, p. 635. 

18 ‘‘New Natural-Like Synthetic Used in Large Truck Tires,’’ 
Rubber Age (N. Y.), vol. 77, 1955, p. 731. 

19 ‘Make Tree Rubber at Firestone,’’ by J. E. Kuebler, Akron 
Beacon Journal, August 22, 1955. 

20 ‘‘Search for Better Rubber Paying Off,"’ by J. E. Kuebler, Akron 
Beacon Journal, August 28, 1955. 

21 ‘‘Firestone Claims New Type Synthetic Rubber Is Equal to 
Tree-Grown,"’ Wall Street Journal, August 22, 1955. 

22 ‘‘Firestone’s New Synthetic Rubber,’’ Rubber Journal, vol. 129, 
1955, p. 302. 

23 “‘New ‘Natural-Like’ Synthetic Developed by Firestone Tire,"’ 
Rubber Age (N. Y.), vol. 77, 1955, p. 903. 

24 ‘‘Firestone Announces New Synthesized Natural Rubber,” 
Rubber World, vol. 132, 1955, p. 775. 

25 ‘‘Firestone Announces Synthetic to Replace Natural Rubber,”’ 
Tire Review, vol. 55, no. 9, 1955, p. 13. 

26 ‘‘Synthetic ‘Tree’ Rubber,’ Chemical & Engineering News, vol. 33, 
1955, p. 3716. 

27 Barron's, August 8, 1955. 

28 ‘New Natural-Like Synthetic Developed by Goodyear Tire,"’ 
Rubber Age (N. Y.), vol 77, October, 1955, p. 99. 

29 ‘‘Synthesizing ‘Natural’ Rubber,’’ Chemical & Engineering News, 
vol. 33, 1955, p. 4518. 

30 ‘Private Firms Take Over Synthetic Plants; Nine Bids Entered 
for Baytown GR-S Plant,’’ Rubber Age (N. Y.), vol. 77, 1955, pp. 257-8. 

31 ‘Plant Transfer Timetable,’’ Rubber World, vol. 132, 1955, p. 83. 

32 ‘‘United Rubber Takes Over Baytown Facility; Congress Ap- 
proves Sale of Institute Plant,’’ Rubber Age (N. Y.), vol. 77, 1955, p. 919. 

33 ‘‘Institute GR-S Plant to Imperial Commodities Corp.?"’ Rubber 
World, vol. 132, 1955, p. 630. 

34 ‘‘Decision Pending,’’ Rubber Age (N. Y.), vol. 76, 1955, p. 729. 

35 “Disposal Commission Recommends Contracts for Sale of 
Twenty-Four Synthetic Plants,’’ Rubber Age (N. Y.), vol. 76, 1955, pp. 
731-6. 

36 ‘Free, Competitive Synthetic Rubber Industry Begins April 
30," Rubber World, vol. 132, 1955, pp. 81-4, 87. 

37 ‘‘FFC Reports Ample Synthetic Rubber Stocks; Advance 
Orders for GR-S at Record Levels," Rubber Age (N. Y.), vol. 76, 1955, pp. 
879-9. 

38 ‘‘Deadline for Institute,’’ Chemical & Engineering News, vol. 33, 
1955, p. 3485. 

39 ‘‘Study Plan in Rubber Research,”’ by Milt Freudenheim, Akron 
Beacon Journal, September 29, 1955. 

40 “Engineering Developments in Rubber, July, 1953-August, 
1954,"’ by L. Sutter and L. Straka, Rubber Age (N. Y.), vol. 76, 1955, pp. 
885-92. 

41 ‘‘Atomic Energy Finding Use in Vulcanization of Rubber,” 
Rubber Age (N. Y.), vol. 76, 1955, p. 748. 

42 Aero Digest, vol. 70, no. 3, 1955, pp. 8, 12. 

43 ‘Some Radiation Effects in Long-Chain Polymers,’ by A. 
Charlesby, Plastics Institute Transactions, vol. 23, 1955, pp. 133-8. 


Facilities,"’ 


Apri, 1956 


44 ‘‘Vulcanization of Rubber With High Intensity Gamma Radia- 
tion,’’ Wright Air Development Center, PB 111675, April, 1955. 

45 “Radiation Protection in Copolymers of Isobutylene and 
Styrene,’’ by P. Alexander and A. Charlesby, Proceedings of the Royal 
Society, London, England, vol. 230, 1955, pp. 136-45. 

46 ‘‘Highly Intense Radiation Fields,” by D. S. Ballantine, Modern 
Plastics, vol. 32, no. 3, 1954, pp. 131-2, 134, 136, 138-9, 142, 228-30. 

47 ‘“‘Isotopes,’’ Modern Plastics, vol. 32, no. 7, 1955, pp. 89-90, 
204-7. 

48 ‘‘Polymerization by Gamma Rays,"’ by L. C. Anderson and 
J.J. Martin, Modern Plastics, vol. 32, no. 7, 1955, pp. 94-7, 210. 

49 ‘‘Effects of Atomic Radiation in High Polymers,”’ by K. H. Sun, 
Modern Plastics, vol. 32, no. 1, 1954, pp. 141-4, 146, 148, 150, 229-33. 

50 ‘Changes in Silicone Polymeric Fluids Due to High-Energy 
Radiation,’’ by A. Charlesby, Proceedings of the Royal Society, London, 
England, vol. 230, 1955, pp. 120-35. 

51 ‘‘Factors Influencing the Behavior of Polymers Exposed to 
High-Energy Radiation, by L. A. Wall, Journal of Polymer Science, vol. 17, 
1955, pp. 141-2. 

52 ‘‘Effect of Molecular Weight Distribution on Gel Formation 
by High-Energy Radiation,’’ by A. Charlesby, Journal of Polymer Science, 
vol. 14, 1954, pp. 547-53. 

53 ‘‘Goodrich Finds ‘Anti-Rads,’'’ Rubber World, vol. 132, 1955, 

. 636. 
: 54 ‘‘Colored Tires Being Offered by the U. S. Rubber,” Rubber 
World, vol. 132, 1955, p. 88. 

55 ‘‘U.S. Rubber ‘Blends’ Tires to Match Two-Tone Styling of ‘55 
Automobiles,’ ’’ Tire Review, vol. 55, no. 3, 1955, p. 20. 

56 ‘‘Goodyear Packages Tire Color,’’ Akron Beacon Journal, June 14, 
1955. 
57 ‘‘Fourteen-Inch Tubeless Tires Possible on 1956 or 1957 Cars; 
‘Style’ Responsible,’’ Tire Review, vol. 55, no. 6, 1955, p. 25. 

58 Rubber Digest & Newsletter, vol. 5, no. 44, 1955. 

59 ‘‘The Use of GR-S, Sodium Rubber and Neoprene in Truck 
Tires,’’ by W. W. Rinne, I. J. Sjothun, and P. S. Greer, Rubber Age 
(N. Y.), 76, 1955, pp. 709-14. 

60 ‘‘Tires and Road Safety,’’ by E. Bobeth, Revue generale du caout- 
chouc, vol. 31, 1954, pp. 809-14. 

61 ‘Determination of Relative Road Wear Ratings of Tire Tread 
Stocks—I,"" by F. H. Amon and E. M. Dannenberg, Rubber World, 
vol. 131, 1955, pp. 627-34, 639. 

62 ‘On the Friction of Rubber Covered Wheels on Ice,"’ by C. D. 
Niven, Canadian Journal of Technology, vol. 33, 1955, pp. 204-10. 

63 ‘‘Skidding Tests on Indoor Ice,” by P. D. Patterson, Revue 
generale du caoutchouc, vol. 31, 1954, pp. 804-5. 

64 ‘A New Use for Barytes,”’ a W. F. Winters, Paper presented 
before the American Society of Minerals and Metallurgy, February 15, 
1955. 
65 ‘‘Tests and Construction With Rubber Asphalt,’’ by W. F. 
Winters, Paper presented at 16th Annual Highway Conference at the 
University of Utah, March 7-9, 1955. 

66 ‘The Effect of Various Rubbers on the Properties of Petroleum 
Asphalt,”’ by H. H. Lewis and J. York Welborn, Public Roads, vol. 28, 
no. 4, 1954, pp. 64-89; Roads and Engineering Construction,"’ vol. 92, 
October, 1954, pp. 116-120, 143, 146-159. 

67 ‘‘A Laboratory Study of ere hi pe Paving Mixtures,” 
by H. M. Rex and Robert A. Peck, Public Roads, vol. 28, no. 4, 1954, pp. 
91-8. 
68 Industrial Bulletin of Arthur D. Little, Inc., no. 319, 1955. 

69 ‘‘Seal Coats With Latex—Tested,’’ by W. H. Alcoke, Roads & 
Streets, vol. 98, no. 6, 1955, pp. 143, 145-50. P 

70 ‘‘Quad-Rings Replace Regular O-Rings in Piston Mechanism," 
Rubber Age (N. Y.), vol. 77, 1955, p. 550. 

71 ‘‘Static Seal for Low-Temperature Fluids,’’ by S. E. Logan, 
Jet Propulsion, vol. 25, 1955, pp. 334-40. 

72 ‘‘Isocyanates and Their Reaction Products,’ by H. H. Aber- 
nathy, Rubber World, vol. 131, 1955, pp. 765-9. 

73 ‘‘Isocyanates. Commercial Development and Broad Potential 
Applicability in the Fields of Adhesives, Foams, Fluid Polymers, and 
Urethane Rubbers,”” by A. C. Stevenson, Rubber Age (N. Y.), vol. 77, 
1955, pp. 63-8. 

74 ‘‘Polyester-Urethane Foams,"’ by R. P. Hopkins, Resin Review, 
no. 15, 1955, pp. 8-16. 

75 Isocyanates—Their Formation, Reactions, and Applications," 
by R. D. Hirschbeck, Plastics Technology, vol. 1, 1955, pp. 95-9. 

76 ‘‘Recent Experiences in the Production of Foam With a Poly- 
urethane Basis,’’ F. K. Brochhagen, Kunststoffe, vol. 44, 1954, pp. 555-8. 

77 ‘‘Elastomeric Cellular Materials—II,"’ by T. H. Rogers, Rubber 
World, 132, 753-7 (1955). 

78 ‘‘Flexible Foams—Present and Future,”’ by J. A. Carr and B. B. 
Williams, Modern Plastics, vol. 33, no. 1, 1955, pp. 114-7, 231, 234-6. 

79 ‘‘Isocyanate-Polyurethane Foams," by W. H. Ayscue, Rubber 
Age (N. Y.), vol. 77, 1955, p. 250. 


349 











80 ‘‘Foamed Isocyanates—Formation, Properties, Applications,"’ 
by K. P. Satterly, Product Engineering, vol. 26, no. 2, 1955, pp. 140 > 

81 ‘‘The Isocyanate-Base Polymers—A New Family of Engineering 
Material,"’ by Irving Katz, Materials & Methods, vol. 42, no. 2, 1955, pp. 
84-8. 

82 ‘Polyurethanes on the Way,"’ Modern Plastics, vol. 32, no. 12, 
1955, pp. 102-4, 212-3, 215. 

83 Rubber Digest & Newsletter, vol. 5, no. 37, 1955. 

84 ‘‘Polyurethanes—Latest Chemical Bonanza,"’ Chemical Engineer- 
ing, vol. 62, no. 9, 1955, pp. 112-4. 

85 ‘Polyurethane and Polyester Foams,’ Modern Plastics, vol. 32, 
no. 3, 1954, pp. 106-8, 214-6. 

86 ‘Applications of Foamed Polyurethane Resins," Plastics, vol. 
19, 1954, pp. 398-9. 

87 ‘‘Graft Polymers Derived From Natural Rubber,’’ by G. F. 
Bloomfield, F. M. Merrett, F. J. Popham, and P. McSwift, Rubber 
World, vol. 131, 1954, pp. 358-60, 418. 

88 ‘‘Butadiene-Acrylonitrile Copolymers—Design, Synthesis and 
Use," by E. J. Buckler and I. W. E. Harris, Transactions of the Institu- 
tion of the Rubber Industry, vol. 31, 1955, pp. 2-32. 

89 “Copolymerization of Butadiene With 1-Monochloro-2,2- 
Difluoroethylene or 1,1-Dichloro-2,2-Difluoroethylene,’’ by J. M. 
Gyenge, Rubber World, vol. 132, 1955, pp. 608-9, 661. 

90 ‘‘Oil-Resistant Rubbers From 2-Methyl-5-Vinylpyridine,’’ by 
J. S. Pritchard and M. H. Opheim, Industrial & Engineering Chemistry, 
vol. 46, 1954, pp. 2242-5. 

91 ‘Evaluation of Diene Type Elastomers. Oil and Solvent Resist- 
ance and Low Temperature Flexibility,’’ by M. Feldon, D. R. Hammel, 
and R. W. Laundrie, Industrial & Engineering Chemistry, vol. 46, 1954, 
pp. 2248-60. 

92 “The Copolymer of Allyl Alcohol and 1,3-Butadiene,”’ by C. S. 
Marvel, R. M. Potts, and Charles King, Journal of the American Chemical 
Society, vol. 77, 1955, pp. 177-8. 

93 ‘‘Kel-F Elastomer. Properties, Compounding, Vulcanization, 
and Fabrication,’’ by M. E. Conroy, F. J. Honn, L. E. Robb, and D. R. 
Wolf, Rubber Age (N.Y.), vol. 76, 1955, pp. 543-50. 

94 “Compounding Studies of Kel-F Elastomer,’’ by C. B. Griffis 
and J. C. Montermoso, Rubber Age (N. Y.), vol. 77, 1955, pp. 559-62. 

95 ‘‘Kel-F Elastomer,” Rubber World, vol. 131, 1955, p. 678. 

96 ‘Compounding Silicone Rubber,’’ by P. C. Servais, Rubber Age 
(N. Y.), vol. 76, 1955, pp. 879-81. 

97 ‘‘Compounding Principles of Silicone Rubbers,"’ by C. W. Pfeifer, 
Industrial & Engineering Chemistry, vol. 46, 1954, PP: 2342-5. 

98 ‘‘Structures and Properties of Silicones,’’ by R. R. McGregor, 
Industrial & Engineering Chemistry, vol. 46, 1954, pp. 2323-5. 

99 “The Limits of Application of Silicone Rubber in Comparison 
Wich a Few Heat-Resistant Organic Elastomers,"’ by J. Peter, Kautschuk 
und Gummi, vol. 8, WT59-63, 1955. 

100 ‘High-Temperature Silicone Rubber,’’ Mecaanicat ENGiNegeR- 
NG, vol. 77, July, 1955, p. 598. 

101 “‘Silicones in Naval Shipboard Electrical Equipment,”’ by H. P. 
Walker and G. M. van Lear, Industrial © Engineering Chemistry, vol. 46, 
1954, pp. 2345-8. 

102 ‘‘Silicone Molding Resins,’’ by H. N. Homeyer, J. H. Preston, 
S. Casapulla, and E. M. Beekman, Industrial & Engineering Chemistry, 
vol. 46, 1954, pp. 2349-54. 

103 ‘‘How Firestone Uses Silicone Release Agents," by D. R. Endres, 
Rubber Age (N. Y.), vol. 76, 1954, pp. 239-42. 

104 ‘'Silicone Resins in Textiles —II, "by Fred Fortess, Industrial & 
Engineering Chemistry, 46, 1954, pp. 2325-31. 

105 ‘‘Silicone in Protective Coatings,’’ by M. A. Glaser, Industrial & 
Engineering Chemistry, vol. 46, 1954, pp. 2334-42. 

106 “Tailoring of Silicone Rubbers to Meet Electrical Require- 
ments,"" M. G. Noble and D. A. Lupfer, Rubber World, vol. 131, 1954, 
pp. 71-75. 

107 ‘‘The Curing of Silicone Rubber With Benzoyl Peroxide,’’ by 
A.M. Bueche, Journal of Polymer Science, vol. 15, 1955, pp. 105-20. 

108 ‘Compounding of Silicone Rubber—III,"’ by F. L. Kilbourne, 
Jr., C. M. Doede, and K. J. Stasiunas, Rubber World, vol. 132, 1955, pp. 
193-200. 


109 ‘‘Carbon Black in Silicone,’’ Rubber Age (N. Y.), vol. 77, 1955, 
p- 911. 

110 ‘*‘Experimental Silicone Tire,"’ Rubber Age (N. Y.), vol. 77, 1955, 
p- 588. 


111 ‘‘Silicones—Properties and Uses,"’ by Kenneth Rose, Materials 
& Methods, vol. 41, no. 2, 1955, pp. 109-24. 


112 *‘Tear-Resistant Silicone Rubber,"’ by G. S. Irby, Jr., Materials & 


Methods, vol. 42, no. 1, 1955, pp. 196-7. 

113 ‘‘Butyl Rubber. Processing and Products,’’ by B. J. Ferkes, 
Rubber Age (N. Y.), vol. 76, 1955, pp. 721-2. 

114 “Butyl Rubber—A Material Coming Up Fast,"’ by J. P. Mc- 
Namece, Chemical Engincering, vol. 61, no. 10, 1954, pp. 238, 240, 242, 
244, 246. 


350 


115 ‘‘Butyl Rubber Mechanical Goods,"’ by K. W. Stevens, Rubber 
Age (N. Y.), vol. 76, 1955, pp. 723-4. 

116 ‘‘Butyl Reclaim,” by C. F. Hoover, Rubber Age (N. Y.), vol. 
76, i. 725, 771. 

117 “The Butyl Story,’’ A Panel Discussion Held at the November 
5, 1954 Meeting of the Chicago Rubber Group. Introduction, by 
W..H. Peterson, Rubber Age (N. Y.), vol. 76, 1955, p. 721. 

118 ‘‘Butyl Tubes,’’ by L. C. Peterson, Rubber Age (N. Y.), vol. 76, 
1955, pp. 722-3. 

119 ‘*Butyl-Type Polymers Containing Bromine,"’ by R. T. Moris- 
sey, Industrial & Engineering Chemistry, vol. 47, 1955, pp. 1562-9. 

120 ‘Effect of Heat Treatment on Reinforcing Properties of Carbon 
Black,"” W. D. Schaeffer and W. R. Smith, Industrial & Enginzering 
Chemistry, vol. 47, 1955, pp. 1286-90. 

121 ‘‘Performance of Coben Blacks,” by E. M. Dannenberg and 
B. B. S. T. Boonstra, Industrial & Engineering Chemistry, vol. 47, 1955, 
pp. 339-44. 

122 ‘Carbon Black-Silica Mixtures in Tire Treads,’’ by R. F. Wolf, 
Rubber World, vol. 132, 1955, pp. 64-70. 

123 ‘‘Comparison of Fine Particle-Size Pigments CHi-Sils 101, 212, 
and 233),"’ by R. F. Wolf and C. C. Stueber, Rubber Age (N. Y.), vol. 77, 
1955, pp. 399-404. 

124 ‘Reinforcement of Rubber With Latex Resin Mixtures,’ by 
J. Van Alphen, Kautschuk und Gummi, vol. 8, 1955, pp. 96-101. 

125 “The Use of Crumb Rubber in Rubber Mixtures,"’ by Jean 
Dumonthier and Bertrand Morisson, Revue generale du caoutchouc, vol. 32, 
1955, pp. 223-8. 

126 ‘‘Stiffness Testing of Elastomers at Low Temperatures,’’ by 
F. S. Conant, ASTM Bulletin no. 199, 1954, pp. 67-73. 

127 “‘A Method of Measuring the > al Stiffness of Rubber 
Utilizing a Methanol Liquid Bath,’’ by J. J. Sinclair and C. B. Griffis, 
ASTM Bulletin no. 200, 1954, pp. 56-7. 

128 ‘‘Hardness Testing of Elastomers at Low Temperatures,’’ by 
B. G. Labbe, ASTM Bulletin, vol. 199, 1954, pp. 73-9. 

129 ‘‘Material Laboratory Compression Stress Relaxation Appa- 
ratus,"’ by S. A. Eller and C. K. Chatten, Rubber World, vol. 132, pp 
478-81, 486. 

130 ‘‘Stress Relaxation of Vulcanized Rubber in Compression and 
Tension,"’ by S. A. Eller, ASTM Bulletin no. 207, 1955, pp. 78-80. 

131 ‘Experimental Technique for Predicting the Dynamic Behavior 
of Rubber,’’ by R. Dove and G. Murphy, Trans. ASME, vol. 77, 1955, 
pp- 975-9. 

132 ‘Crystallization and the Relaxation of Stress in Stretched 
Unvulcanized Natural Rubber,’’ by A. V. Toboisky and G. M. Brown, 
Journal of Polymer Science, vol. 27, 1955, pp. 547-51. 

133 ‘‘Fatigue of Rubber With Two-Way Stretching,’’ by S. D. 
Gehman and R. P. Clifford, Rubber World, vol. 131, 1954, pp. 365-8. 

134 ‘‘Electrical Measurements of Conductive Rubber,” by M. 
Zurcher and J. Luder, Revue generale du caoutchouc, vol. 32, 1955, pp. 138- 
40. 
135 ‘‘Smearing of Vulcanized Rubber,’’ by S. D. Gehman, C. S. 
Wilkinson, Jr., and R. D. Daniels, Rubber Chemistry & Technology, vol. 
28, 1955, pp. 598-18. 

136 ‘‘The Abrasion of Rubber,’’ by A. Schallamach, Proceedings of 
the Physical Society, vol. 67B, 1954, pp. 883-91; Revue generale du 
caoutchouc, vol. 32, 1955, pp. 455-60. 

137 ‘‘Constant Power Principle in Abrasion Testing,"’ by E. F. 
Powell and S. W. Gough, Rubber World, vol. 132, 1955, pp. 201-10. 

138 ‘‘Ozone Crazing of Biaxially Stressed GR-S Vulcanizates,"’ by Z. 
T. Ossefort and W. J. Touhey, Rubber World, vol. 132, 1955, pp. 62-3, 70. 

139 ‘‘Artificial Weathering of Rubber. The Ozone Factor in 
Weathering and a Technique for Generation and Control of an Ozonized 
Atmosphere,"’ by D. J. Milnes, Rubber Age (N. Y.), vol. 76, 1955, pp. 
875-8. 

140 “A Simple Objective Method for Estimating Low Concentra- 
tions of Ozone in Air,"’ by J. R. Beatty and A. E. Juve, Rubber World, 
vol. 131, 1954, pp. 232-8; Rubber Chemistry & Technology, vol. 28, 1955, 
pp. 608-22. 

141 ‘*Protection of Rubber Against Ozone Cracking,"’ by Y. S. 
Zuev, Revue generale du caoutchouc, vol. 31, 1954, pp. 898-900. 

142 “Evaluation of Chemical Protectants as Inhibitors of Ozone- 
Induced Degradation of GR-S,"’ by A. D. Delman, B. S. Simms, and 
A.R. Allison, Analytical Chemistry, vol. 26, 1954, pp. 1589-92. 

143 *‘‘An Attempt to Apply the Measurement of Dielectric Losses to 
a Study of the Aging of Bore Gum Compound,”’ by P. Henri-Robert, 
Revue generale du caoutchouc, vol. 31, 1954, pp. 724-7. 

144 ‘‘Infrared Study of Oxidation eileen,” by J. E. Field, 
D. E. Woodford, and S. D. Gehman, Journal of Polymer Science, vol. 15, 
1955, pp. 51-67. 

145 ‘‘Analysis of Polybutadiene and Butadiene-Styrene Copolymers 
by Infrared Spectroscopy,"’ by J. L. Binder, Analytical Chemistry, vol. 26, 
1954, pp. 1877-82. 

146 ‘‘How Synthetic Rubbers Affect You,’’ by I. D. Patterson, 
Rubber World, vol. 131, 1954, pp. 218-24. 


MECHANICAL ENGINEERING 











Briefing the Record 
Abetraete and Comments Based on Current Periodeale and Event 


Battelle Institute has just completed a reactor deveiopment 
(critical assembly) laboratory for use in full-scale model 


studies of nuclear-reactor cores for power production. Such 
studies, carried out at one to two watts power (zero power) 
are needed in order to make final design determinations for 
the operating reactor. The control panel shown in photo 
(/eft) was designed and built by Battelle engineers a 
tains all the controls used for a full-scale reactor. The reactor 


Reactor Development Laboratory 


A reactor development laboratory—for use by industry 
and government in the development of reactors for power 
production and propulsion—has been completed at 
Battelle Institute, Columbus, Ohio. 

The laboratory is the second major unit in Battelle's 
new Atomic Energy Center and is the first private in- 
stallation of its kind available for direct research on 
atomic power plants. It supplements other Battelle 
facilities used for the study of reactor materials and for 
the application of atomic energy to industrial uses. 

The new unit, a critical-assembly laboratory, currently 
is being readied for study of problems in connection with 
the design and construction of reactors for electrical 
power plants. It will be used also for research on atomic 
engines for aircraft, ships, and other means of aerial, land, 
and water transport. 

According to Dr. H. R. Nelson, in charge of the 
Battelle Atomic Research Center, all designs of nuclear 
reactors must be evaluated in full-scale model form to 

rovide engineers with the information they need to 
Build the operating reactors. In designing nuclear re- 
actors, many decisions can be made on the basis of theory 


Apri, 1956 


J. Jaklitsch, Jr., Associate Editor 








room in the sketch (right) shows two “critical assembly” 
mock-ups for the experiments to determine how final power 
reactor cores should be designed and constructed. Closed- 
circuit television cameras (circled) aid in remote operation of 
the reactor cores from control panels in a shielded room 
shown in the cutaway section of sketch. A vault under the 
control room is used to store uranium. Protective 2-ft-thick 
concrete walls surround the reactor room. 


and mathematical computations. There are, however, 
numerous design factors that can be determined only by 
experimentation. Battelle's reactor development lab- 
oratory will be available to private firms for such ex- 
perimentation. 

In addition to the materials themselves, the geometry, 
or arrangement in space, of the components of a reactor 
core is one of the most important determinants of 
reactor behavior. According to Dr. Nelson, the new 
laboratory will give research technologists a tool for 
making the studies of reactor geometry that are needed 
before final specifications can be established for any in- 
dividual reactor. It will also be used to work out prac- 
tical start-up schedules, or in the case of an operating 
reactor, to evaluate innovations without interrupting 
the power plant. 

The laboratory building contains about 10,000 sq ft of 
floor space. A room 40 ftsq X 50 ft high, will house the 
mocked-up nuclear-reactor cores. Adjacent to this room 
is a vault for storing fissionable material, and shielded 
from these areas are a control room, instrument repair 
and machine shops, a radiation counting room, and 
offices. 

The control apparatus for the critical assemblies was 
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designed and built by Battelle engineers. The panel 
provides all the controls that would be found in a power- 
reactor station, and in addition, it is equipped with a 
number of research circuits. Close-circuit television has 
been installed, allowing researchers to view the reactor 
cores while experiments are being performed. 

The laboratory's reactor room will provide enough 
space for mocking-up both solid-fuel and liquid-fuel re- 
actor cores. Ample clearance is provided so that solid- 
fuel cores can be built with either vertical or horizontal 
control and regulating rods. 

Operation of reactor cores at so-called ‘‘zero power,”’ 
or se 1 to 2 watts, will yield data on fuel requirements, 
neutron flux, power distribution, and control require- 
ments. At the low power of 1 to 2 watts, no shielding 
is required, nor is it necessary to put the reactor core in 
a pressure vessel or to pump coolant through the core. 
Thus the arrangement of fuel, moderator, control rods, 
and other variables is flexible and can be changed readily 
for experimental determination of their optimum 
arrangement. Nevertheless, the experimental cores 
mocked-up in the reactor development laboratory will 
contain all the types of atoms a a full complement of 
the materials needed for reactor cores capable of being 
operated at power levels on the order of 200,000 kw. 

The first unit in Battelle's atomic research center, a hot- 
cell laboratory, was completed and put in operation in 
September, 1955. It is now being used in studies on the 
effects of radiation on reactor construction materials and 
other studies requiring handling of highly radioactive 
substances. The third unit, a swimming-pool-type re- 
search reactor, is in an advanced stage of construction and 
will be in operation later this year. The reactor will 
also be employed in studies related to the development of 
nuclear plants for generating electricity and as a source of 
neutrons and gamma rays for use in Battelle's research for 
the chemical, food-processing, pharmaceutical, metals, 
machinery, ceramics, electronics, and textile industries. 


Combination Atom-Gas Turbine Plant 


A 15,000-kw combustion atom-and-gas-turbine power 
wee designed to provide competitive nuclear power for 

omes and businesses within five years, was suggested in 
a formal offer to construct under the AEC’s Power 
Demonstration Program the nation’s first closed-cycle, 
gas-cooled power reactor. The offer, calling for a facility 
expected to cost upward of $10 million including 
research and development, was embodied in a proposal] 
submitted by the das and Electric Department of the 
City of Holyoke, Mass., in conjunction with Ford 
Instrument Company of Long Island City, N. Y., and 
Sanderson and Porter Company of New York, N. Y. 

Holyoke, one of the biggest producers of high-grade 
bond and writing paper in the world, is a community of 
60,000 population = at 10 miles north of Springfield. 
Holyoke’s Gas and Electric Department currently 
furnishes all domestic and commercial electrical power 
in the city. The proposed nuclear plant, featuring such 
advantages as small size and simplicity of design, would 
— the city’s conventional power source. 

ord Instrument Company, a Division of Sperry Rand 

Corporation currently supplying controls for the Seawo/f, 
atomic submarine, ‘age to design and build the 
nuclear portion of the plant. Sanderson and Porter, a 
consulting engineering firm, would design the plant and 
supervise the construction. 
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Model of a 2000-kw closed-cycle gas-turbine nuclear-reactor 
power plant—reactor design by Ford Instrument Company— 
rotating machinery by American Turbine Corporation in 
conjunction with Escher Wyss of Zurich, Switzerland. The 
proposed 15,000-kw nuclear power plant for the city of 
Holyoke, Mass., is based on design principles of existing fossil 
fuel-fired equipment of the type illustrated in this photograph. 


The proposed nuclear reactor is unique in that it does 
not require primary-loop heat exchangers. It uses an 
inert gas, such as nitrogen, to transfer heat from the 
reactor to the turbomachinery. 

By using a closed cycle, the gas discharged from the 
‘‘exhaust”’ end of the turbine is captured oa recirculated 
through the system. This will prevent emission of radio- 
active gases into the atmosphere and prevent possible 
damage to the reactor caused by oxidants in the air. 
Also, the objectionable noise generally associated with 
gas turbines will be substantially reduced. 

The two-stage compressor of the turbine unit com- 
presses the gas, sends it to the reactor to be heated, and 
then through a duct to the turbine. The gas drives the 
turbine which, in turn, drives the electric generator. The 
gas then is cooled and returned to the compressor. 

The reactor, fueled with slightly enriched uranium, 
would heat the gas to approximately 1300 F. The design, 
employing a relatively new concept, is expected to result 
in high cycle efficiency both at full and part load as well 
as contribute materially toward the goal of competitively 
priced nuclear power. 

The proposal also provides an alternate means of heat- 
ing the gas with conventional fuels and thus offers for 
the first time an opportunity to compare both types of 
operations as well as produce useful power before the 
reactor can be built and during periods of reactor shut- 
down. 


Nuclear Fusion 


ConTROLLED nuclear fusion will be very difficult to 
achieve, according to the Industrial Bulletin of Arthur 
D. Little, Inc., for February, 1956. Foremost among 
the problems to be solved appears the need to sustain 
and contain temperatures over a million degrees, equiva- 
lent to those of the sun. Research on this, in the 
United States, is being carried out within the framework 
of the Atomic Energy Commission's Project Sherwood. 

In the fission process, one deals with heavy and 
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inherently unstable nuclei, for example those of uranium 
235 or plutonium 239, that consist of many protons 
and neutrons. When such nuclei fission, through 
bombardment by neutrons, energy is released—princi- 
pally in the form of heat energy of motion of the fission 
products. In addition, more neutrons are released, 
and under proper conditions they can react with other 
nuclei to sustain a chain reaction that can be controlled 
for peaceful purposes—power generation or propulsion. 

The fusion process, however, deals with very light 
nuclei, such as those of the various isotopes, or forms, of 
hydrogen. The problem is to bring them close enough 
together so that they will merge, or fuse, to form a 
heavier nucleus, plus energy. Unfortunately, there are 
very strong repelling forces between nuclei, since they 
are electrically charged. But if accelerated to very high 
speeds, for example by raising them to high tempera- 
tures, the nuclei may come close enough to interact. 
The current aim is to produce appropriate environments 
by developing high enough atomic velocities (analogous 
to temperatures) and to sustain the fusion reaction in a 
controlled way. 

In a hydrogen bomb, a nuclear-fission explosion pro- 
duces the high temperatures required, but this is ob- 
viously impractical as a means of controlled power 
generation, the Bulletin notes. We know that at high 
temperatures all matter is gaseous and ‘‘ionized,”’ 
i.e., the nuclei are stripped of some of their electrons; 
such an ionized gas—called a plasma—is familiar in neon 
tubes, and can be suspended free of confining walls by 
electrical and magnetic forces. One suggestion for 
controlled fission is to raise the temperature of a plasma 
by passing it into high-energy particles from a “‘linear 
accelerator.’ But to quote Dr. Henry DeWolf Smyth, 
a former AEC Commissioner: ‘‘We know of no trick way 
to produce (controlled) nuclear fusion reactions.”’ 

One reason cited for the great interest in fusion, it is 
pointed out, is the relative abundance and !ow cost of the 
raw materials—e.g., hydrogen in its heavy forms, 
obtainable from sea water, or lithium, which is ten 
times more plentiful than uranium. But the fusion 
reaction has by no means been decided upon; the AEC 
gives three potential examples, none involving lithium 
directly, although lithium is a possible ‘‘raw material’’ 
source for tritium—the heaviest form of hydrogen. 
Speculation in raw materials, therefore, on the basis of 
information available today, is premature. Admiral 
Strauss, AEC chairman, reports his belief that ‘‘every 
dollar that is invested in an atomic fission reactor will 
have been amortized long before fusion is either found 
to be feasible or infeasible.”’ 

It is frequently pointed out that since the fusion 
reaction does not generate radioactive waste products, it 
will be inherently safer to operate than the fission 
reaction. There may also be less penetrating radiation; 
therefore less shielding might be needed than in a fission 
plant. But some problems would remain. If the 
heaviest isotope of hydrogen (tritium or hydrogen-3) 
were used as a raw material, the handling problem would 
be acute, since tritium is still exceedingly toxic, although 
less so than plutonium, used in fission reactors. In any 
event, the argument is almost trivial in comparison with 
the technical difficulties to be overcome to achieve 
controlled fusion at all. 

Recently there has been some popular confusion as to 
the suitability of various raw materials for either the 
fusion or fission reaction. In part, this is because of 
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reports of the ‘‘fission-fusion-fission’’ bomb that uses 
uranium-238, a very heavy element. Actually, how- 
ever, the U-238 in this bomb fissions, but only if a 
fusion process produces beforehand the high-temperature 
environment required. It turns out that energy-releas- 
ing fusion can only be accomplished with the lighter 
nuclei. Thus the heavier elements—thorium, for ex- 
ample, and uranium—are not candidates for fusion. 

If one calculates the energy available from fusion of 
the light nuclei, the Bulletin article concludes, one finds 
that pound for pound of raw material, fusion is more 
energy-productive than fission. But one cannot, for this, 
or any other reason, say ‘‘a fusion reactor is better be- 
cause...."’ It has taken a decade of applied research— 
of a very high order of excellence—to bring nuclear 
power reactors (based on fission) even to the present 
state of the art, where none is yet operating in this 
country on an economical basis. Controlled fusion, like 


the impossible, “‘will take a little longer." 


Atomic-Energy Report 


AccorpING to the Nineteenth Semiannual Report of 
the Atomic Energy Commission, the outstanding event 
of 1955 in connection with atomic-energy development 
was the International Conference on the Peaceful Uses 
of Atomic Energy which was held in Geneva, Switzer- 
land, August 8 to 20. Originally proposed by the 
United States and later sponsored by the United Nations, 
the Conference brought together scientists and engineers 
of 73 nations to discuss almost every facet of the subject. 
There were extensive Governmental and commercial ex- 
hibits. 

There were many other noteworthy developments in 
the Atoms-for-Peace program of the United States and 
co-operating nations during this reporting period. 
The growing pace of action required the creation of a 
new Division of International Affairs to provide organi- 
zational arrangements to help handle the Commission's 
part in the program. 

Events included completion of co-operative agree- 
ments between the United States and 22 other countries 
on peaceful applications of atomic energy (5 others 
were pending) as of Dec. 31, 1955; steadily increasing in- 
ternational exchange of technical information on various 
phases of atomic Joncliguaaee progress in the estab- 
lishment of an International Atomic Energy Agency; 
and announcement by the Commission of a price for 
enriched uranium leased to co-operating nations under 
bilateral agreements (along with sales prices for normal 
uranium and heavy water). 

While moving forward with the international Atoms- 
for-Peace program, the Commission continued its domes- 
tic activities at an accelerating pace. The pattern was 
formed for further AEC provisions to encourage private 
enterprise in the development of an atomic-energy in- 
dustry, and for applying the necessary regulations and 
licensing arrangements under the Atomic Energy Act of 
1954 

A constant flow of applications for access permits 
from a wide variety of Poe 000g trades, and alibi 
testified to the interest of private organizations and in- 
dividuals in obtaining access to restricted data on civilian 
uses. An accelerated program of reviewing Commission 
reports and other papers useful in civilian applications 
and declassifying or downgrading whenever possible 
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was entered upon. At the same time the program for 
publishing material available to industries and indi- 
viduals in the civilian-application program was greatly 
stepped up. Seminars and other meetings were held with 
representatives of companies sheen in getting into 
the processing or production of selected atomic-energy 
materials. 

Domestic uranium ore and concentrate production con- 
tinued to rise, maintaining this nation’s position as one 
of the world’s leading uranium producers. Further 
foreign expansion in the production will result from the 
operation of new ore-processing facilities under con- 
struction in the Union of South Africa, and in Canada. 
Increases in domestic ore reserves, on the Colorado 
Plateau and elsewhere, were again reflected by the 
greatly expanded exploration activity of private industry. 
Research and process-development studies on economic 
methods for recovery of uranium from its ores con- 
tinued. 

Production of various special nuclear materials during 
the last half of 1955 equaled or exceeded the quantities 
produced during the first half of that year. 

Construction of the gaseous-diffusion facilities at Ports- 
mouth, Ohio, was ahead of schedule as the last building 
neared completion. Construction of additional feed- 
materials processing facilities which began last March 
at Fernald, Ohio, St. Louis, Mo., and Paducah, Ky., 
is under way. 

On Oct. 27, 1955, the Commission announced it would 
accept up to Oct. 1, 1956, proposals from industrial con- 
cerns for the manufacture of uranium feed materials. 

Constructive activity continued to be concentrated on 
production plant facilities. However, with the shift 
in emphasis to constructing reactors of civilian and 
military significance, activity in this area is gradually 
gaining momentum and is expected to become increas- 
ingly important in the construction program. 

Largely as a result of progress in the construction of 

lant facilities, capital investment in atomic-energy plant 
P tilities was estimated to have reached about $6.64 
billion before depreciation reserves. 

Analyses of the results of Operation TEAPOT, the 
test series conducted at the Nevada Test Site in the 
spring of 1955, opened up several new and promising 
avenues for research and development which could 
strengthen materially the defenses of this nation and the 
free world. Research and development during the last 
half of calendar year 1955 proceeded on an expedited 
basis, both for these new approaches and for those es- 
tablished by earlier study and test. 

The Commission's program of developing reactors for 
industrial and military power and for naval and air- 
craft propulsion made significant a po In Septem- 
ber the Commission issued its second invitation under 
the power-demonstration-reactor program for proposals 
to develop, design, construct, and operate power reactors 
ranging from 5000 to 40,000 kw of electrical capacity to 
demonstrate the practical value of such units for com- 
mercial use. 

Emphasis continued on development of advanced 
power-reactor technology through a number of experi- 
mental reactor projects. In this program four reactors 
are now under construction, three of which are scheduled 
to be completed in the calendar year 1956, and the fourth 
in 1958. Construction of a fifth is scheduled to start in 
1956. Also, four new small reactor experiments are 
under way to explore other promising reactor concepts. 
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In the field of military-reactor development, the USS 
Nautilus, powered by the Submarine Thermal Reactor, 
Mark II, steamed more than 25,000 miles and the reactor 


continued to operate satisfactorily. Development work 
for a boiling reactor to produce about 200 kw of elec- 
tricity was Fama as part of the Army program. Pros- 
pects for nuclear-powered flight continued to show 
promise. 

The Engineering Test Reactor, a major tool for the 
development of all types of reactors, advanced to the 
architect-engineering stage. The ETR—in purpose a 
companion to the Materials Testing Reactor—is to be 
built next to the MTR at the National Reactor Testing 
Station. 

Substantial progress was made in the construction of 
the nation’s first large-scale (60,000 kw) civilian nuclear 


power plant—the Pressurized Water Reactor at Ship- 
pingport, Pa. Westinghouse Electric ye is 
developing, designing, and fabricating the nuclear 


portion of the plant and will operate the entire plant 
upon completion. 

The physical research program continued to make 
significant contributions to fundamental knowledge of 
atomic energy and related sciences. As a result of these 
recent accomplishments the horizons for future research 
have been widened. 

Significant progress was made in the use and develop- 
ment of accelerators for research in high-energy physics. 
The antiproton was discovered as a result of research per- 
formed with the bevatron. The 86-in. cyclotron at the 
Oak Ridge National Laboratory demonstrated that 
many interesting radioisotopes can be produced eco- 
nomically and in large quantities. The technique of 
studying magnetic deflection of fine beams of atoms has 
been so perfected that it has become possible to determine 
the magnetic properties of the nucleus even for radio- 
active atoms. A major research effort (Project SHER- 
WOOD) is under way in a long-range program to de- 
velop the controlled release of energy from atomic fusion. 


Electronically Controlled Drilling Machine 


AN ELECTRONIC control system for drilling machines 
has been developed by Minneapolis-Honeywell Regu- 
lator Company. The control system enables an opera- 
tor to ‘‘dial’’ the X and Y co-ordinates of a desired hole 
location and to perform any drilling operation by merely 
pressing a button. 

Drilling time per hole is reduced substantially, as it 
eliminates the traditional process of manually laying- 
out, checking, center-punching, and hand drilling. The 
possibility of human error also is minimized. 

Honeywell's machine-control engineers designed the 
control system for a special machine built by Farwell 
Metal Fabricating Company of St. Paul, Minn. It is 
currently being used by the company to drill holes for 
mounting instruments and dials on master panel boards. 
These will later form the master control centers for 
industrial control systems, commercial heating, and air- 
conditioning networks, and other types of automation 
installations. 

The control-equipped machine, M-H engineers explain, 
is especially suited to the large area of machine-control 
operations in which automatic numerical control is 
neither economically justified nor necessary. They 
point out that control of the drilling machine through 
punched cards or tape was technically feasible. How- 
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ever, the added expense 
would not have improved 
the machine's productivity 
to any great extent. The 
production of such control 
panels, they explained, is a 
highly customized business 
and repeat orders for a spe- 
cific panel configuration are 
relatively rare. 

Controls and instruments 
which are mounted on such 
panels require virtually un- 
limited combinations of 
mounting-hole spacing and 
locations, plus a wide range 
of hole diameters. The 
panels may range from small 
units a few square feet in 
area, accommodating only a 
handful of control instru- 
ments, to full-size sheets 
4 X 8 ft and larger. Some 
panels are merely flat sheets 
designed to fit into an open 
framework. Others are 
built with integral mount- 
ing brackets or legs and 
must be drilled after fabri- 
cation. The material is 
usually '/s-in. steel, al- 
though o-in. Masonite is 
finding wider application 
where great strength is not 
required 

The new control system 
consists of dials with which the operator sets the de- 
sired X and Y co-ordinates. A traveling drill head and 
movable table permit positioning of the cutting tool over 
the workpiece. Both can move up to 4 ft perpendicu- 
larly permitting any point in a 4 X 4-ft area to be 
machined. ‘‘Step’’ methods permit handling of larger 
sheets. 

The drill head is equipped with a multiple-spindle 
attachment. It can simultaneously drill up to five holes 
of varying dimension, with an accuracy of 0.005 in. 
A variable-speed motor provides proper spindle speeds 
for drills as small as '/32 in. Use of a belt reduction 
permits sawing or fly-cutting of holes up to6in. This 
makes it possible, it was explained, to machine both the 
clearance hole and mounting holes for a pressure gage or 
other instrument at one pass. This feature is particu- 
larly useful when several identical components are to be 
mounted on a panel. 

The drill head and table are positioned by conven- 
tional positional servomechanisms, controlled by dials 
on the control console. Other controls provide for 
jogging all machine motions, control of spindle speed, 
sequence of drilling operations, and permit choice of 
constant feed or constant thrust drilling. Reset controls 
are also provided to return the head and workpiece to a 
location convenient for the operator following single 
operations. Indicator lights show the position of the 
head and the table relative to the “‘called-for’’ position. 
They also give the operator a visual indication when the 
cutting head is in its proper location. 

The head and cross-rail assembly can be raised or 
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Rear view of automatic drilling machine shows traveling drill head and movable table. 
Both move 4 ft in oe gore agg directions permitting any point ina 4 X 4-ft area to be ma- 
uickly. 


Automatic controls permit operator to dial X and Y co- 


ordinates and perform drilling operation simply by pressing a button. 


lowered to accommodate panels of various heights and 


shapes. 


Projectile Research 


Droppin and firing bombs and other projectiles into 
two tanks of water are keeping three Worcester Poly- 
technic Institute engineers extremely busy. 

However, there are no casualties at the Alden Hy- 
draulic Laboratory and hardly a splash of water on the 
floor. 

It is all done with miniature models as part of a re- 
search program under contract for the United States 
Navy. 

Leslie J. Hooper, Mem. ASME, laboratory director, 
says the experiments are to find out how various shapes 
and designs of projectiles behave when they are dropped 
or fired into water. 

When the WPI findings are combined with research 
from other centers, it will enable the Navy to design 
more deadly and accurate weapons of offense and de. 
fense. 

WPI’s part in the program has been carried on over the 
past 13 years under Navy contracts that average $40,000 
annually. 

The projectile models at Alden Laboratory range in 
diameter from !/, to 1'/, in.; in length, from a few 
inches to 10 in. 

The work has been with various shapes of projectiles, 
which simulate bombs, airplane-dropped depth charges, 
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torpedoes, and rocket-propelled antisubmarine weapons. 

It is conducted in two oe tanks of water. In one, 
tests are made with models that are dropped into the 
water or fired into it from a carbon-dioxide powered 
““gun"’ that propels models at speeds of about 150 fps. 

In the other, projectile shapes are fired from a specially 
designed gun, powered by blank 50-caliber machine-gun 
cartridges. These models enter the water at 1000 to 
1500 fps. 

Still and motion pictures are taken of the model's 
path to show how it behaves when entering water at 
varying speeds and angles. 

What the Navy wants is a projectile that will be 
stable in its performance under all conditions and follow a 
similar path each time under the same conditions. 


Tactical TV Camera 


A HAND-HELD TV camera and back-carried transmitter 
that a soldier-scout can use to send battle pictures to his 
command post has been developed by the Signal Corps 
Engineering Laboratories, Fort Monmouth, N. J. 
The camera weighs only 8 lb. The transmitter or send- 
ing station, complete with built-in power supply, 
scales 47 lb. See frontispiece, page 308. 

By carrying his own battery pack the armed TV roving 
reporter is freed from the cumbersome cable connections 
that harnessed him to a source of power and limited his 
movements afoot as in earlier models. 

The Signal Corps TV cameraman can now reach pre- 
viously inaccessible spots. He can move unhampered 
through protective forests and hedgerows, and over 
ditches. 

Mission completed, the TV scout can proceed to a new 
location taking his electronic eye with him. 

The voice accompanying the picture could be handled 





Serving as reconnaissance eyes and ears are the Army Signal 
Corps new 8-lb tactical television camera, right, and the 
handy-talkie radio 
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by the Signal Corps handy-talkie radio. In recent field 
tests at the Fort Monmouth Laboratories, the camera 
and radio paired efficiently as reconnaissance eyes and 
ears. 

Pictures up to a mile distant can be picked up by the 
flat cigar-box-shaped camera and sent to a receiver 
another half-mile away. 

The camera has four interchangeable lenses including 
a wide angle to view a broad sector, and a telephoto for 
faraway subjects. It has a pistol grip to help steady the 
camera and “‘pan"’ the action. 

The Army’s camera can also be mounted on a tripod 
for unattended operation. Surveying the battlefield, 
it could serve as a silent sentry to watch a road and report 
enemy movement. With artillery, it could cut heavy 
forward-observer casualties by replacing them in exposed 
positions. It also could be used in helicopters to Bieece 
aif-sea rescue operations. 

Likewise, the unmanned camera might be stationed 
in a suspected radioactive area, unaffected by gamma 
radiation that would endanger a soldier. 

The sending station, which looks like a small suitcase, 
transmits pictures continuously for two hours. A five- 
cell rechargeable silver zinc battery, about one third the 
size and weight of a car battery, is easily replaced in two 
minutes. 

The TV receiver with 10-in. aluminized picture tube is 
mounted in a jeep for fast mobility. In emergencies, it 
can be used in a foxhole. 

The jeep’s electrical system provides all needed power 
at the receiving point. Commercial power or regular 
household current also can be tapped. 

From the jeep the televised picture could be relayed to 
higher headquarters, or ‘‘piped’’ into a commercial TV 
system. 

The new Signal Corps camera can also be used with 
cable between transmitter and receiver. With power 
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The push-button controls on the console let Army TV Com- 
mander monitor video pictures sent by a quintet of TV 
roving reporters in the field 
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packaged in the transmitter, cable size is four times 
smaller than earlier models. 

Push-button controls at his jeep console let the TV 
commander monitor the pictures taken by five camera- 
men in the field. He can survey a battlefield from 
different angles, just as a commercial television station 
covers a baseball game. 

This latest TV combat unit was built to Signal Corps 
specifications by the Radio Corporation of America. 


Projection Magnifier 

A new reading aid that magnifies reading material is 
now available to people handicapped by poor vision. 
It is designed to help those who cannot read ordinary 
books, newspapers, or letters, even with glasses. Known 
as the Projection Magnifier, this aid for the handicapped 
is an optical instrument that projects a three or five- 
times enlarged image of reading material on its built-in 
illuminated screen, where it can be read easily for pro- 
longed periods at a normal comfortable reading dis- 
tance. 

The Magnifier is the result of five years of research, 
development, and testing by the staff of The Franklin 
Institute Laboratories for Research and Development, 
Philadelphia, Pa., with the support of The W. K. Kellogg 
Foundation of Battle Creek, Mich. The American 
Optical Company manufactures the instrument. 

The main advantage of the Projection Magnifier is 
that it makes reading as nearly normal and easy for the 
visually handicapped as it is for those who have un- 
impaired sight. It is small, light, and rugged enough 
to be portable. It adjusts automatically to accommo- 
date reading material of almost any size or thickness. 
Illumination is provided by one inexpensive 40-watt 
lamp with an expected life of 1000 hr; burned-out lamps 
are rare, and burned fingers from lamp heat are virtually 
impossible. 

The primary parts of the Magnifier are the movable 
upper housing (containing the lamp, lens-and-mirror 
system, and the screen), and the stationary supporting 
frame, which also holds a sliding bookrest. The 
over-all dimensions are 13'/2 in. high XK 13'/,4 in. wide 
X 22 in. long. The screen is 12 in. wide X 41/2 in. 
high, which means that at three-times magnification 
a line of print originally 3°/s in. long will appear within 
the screen and at five-times a line originally 2°/s in. 
long. For example, seven lines of a newspaper column 
fit on the screen in full width at five-times magnifica- 
tion; a Magnifier with three-times magnification will 
permit even more material to be seen at once. The 
reader scans across a wide page simply by sliding the 
bookrest to the left. He reads down a page by sliding 
the bookrest away from him. In other words, the 
reader moves material under the device in the same 
manner as though he were viewing it through a station- 
ary port or window. 

Size of the reading material—even the thickest books— 
is accounted for in the design of the instrument. By 
virtue of its parallelogram suspension, the upper housing 
remains horizontal and flat against the page regardless 
of the thickness of the book, which helps insure an 
evenly focused image. To turn a page, the reader 
pushes up gently on the upper housing (counterloaded 
to stay in any position), turns the page, and pushes the 
housing down against the page again. No uncommon 
movements are needed since the reading material lies 
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Projection Magnifier designed by The Franklin Institute 
Laboratories under a grant from The W. K. Kellogg Founda- 
tion and adapted by American Optical Company engineers 
for quantity production 


before the reader in the same position as it would if he 
held it in his lap—right side up. 

The screen has a Fresnel lens designed to produce even 
contrast from edge to edge and to give equal focus at 
every point. An important advantage of this special 
illuminated screen is that the room in which the Magni- 
fier is used need not be darkened, as long as a bright light 
is not directly in front or in back of the user. 


Data-Processing System 


called the 
‘“‘Datamatic 1000,’ employing high-speed computer 
principles to speed all phases of record-keeping and 
accounting, was unveiled recently by Datamatic Corpora- 
tion, Newton Highlands, Mass. 

The new system was described as a highly efficient 
electronic office capable of handling a wide range of 
clerical operations, from accounting and billing to sales 
analysis, inventory, and production control. In addi- 
tion, the system provides management with continuous 
compiling ‘and processing of reports upon which daily 
business decisions are made. It is designed for sale to 
both business and government. 

Datamatic Corporation is a jointly owned venture of 
Minneapolis-Honeywell Regulator Company and Ray- 
theon Manufacturing Company. 

Data for the new processing system is fed, in the form 
of punched cards, into an input converter (a special 
transcription device) which translates, edits, and trans- 
cribes the data onto 3-in-wide magnetic tapes at the rate 
of 900 cards per min. One reel of tape (2700 ft) can 
store 37,200,000 decimal digits of information—or the 
equivalent of information contained on 465,000 punched 
cards. 

The central ‘‘brain’’ can “‘read’’ and “‘write’’ at the 
rate of 60,000 digits per sec, simultaneously handling 
1000 multiplications, 4000 additions, or 5000 compari- 
sons. 

One magnetic tape file unit in the Datamatic system 
can handle (read, write, or file) as much information as 
some of the older systems can store altogether. The 


A cO-ORD:NATED data-processing system, 
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Engineers probe innards of new $1.5-million data-processing 
system to check on the operation of its memory section. 
This wing is part of a co-ordinated system that constitutes 
Datamatic Corporation’s office automation entry. The panel 
(left) permits operating personnel to keep tabs on power 
supply. 


system's building-block arrangement permits the in- 
corporation of as many as 100 tape units, any one of 
which can be referred to or questioned without disturb- 
ing the rest of the system. 

Final reports are turned out at the rate of 6000 punched 
cards per hour or 900 printed lines of report per minute. 

The completed system would sell for $1.5 million up 
depending upon optional equipment. Rentals range 
from $30,000 to $40,000 per month. 


Motor-Load Reading by Ammeters 


Moror loads are being closely controlled by use of 
ammeters. The primary purpose of the use of ammeters 
on motors is the indication of relative load or loads. 
Since visible check of actual load conditions on each 
motor is readily available, the machine operator can 
change machine setting to maintain optimum loads, 
without danger of coaeline One make of ammete 
has a graduated face ranging from 0 to 150 per cent of 
load. The section of scale from 125 to 150 per cent is red 
to indicate overload. 

Some ammeters are equipped with an adjustable ratio 
transformer, which makes them adaptable to almost any 
motor. This use of ammeters enables a machine manu- 
facturer to set motors for proper work loads operation- 
wise, so eliminating overmotoring. Proper machine 
feeds and tool speeds are readily determined. When feeds 
and speeds are constant, the ammeter will tell when 
tool sharpening is indicated. 

Various industries use ammeters where motor load 
can be connected with quality control, as when batches 
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are mixed which are required to a specific consistency. 
Surface grinders particularly adapt themselves to the use 
of ammeters. The ammeter progressively indicates 
higher motor loads as the wheel grits dull. On multi- 
ple-spindle grinders, such as those made by Mattison 
Machine Works, each spindle is separately powered so 
the use of ammeters is very valuable in balancing loads. 

The same thing is found in the woodworking field, 
particularly in reference to multiple-drum sanders, like 
those made by Solem Machine Company. Each drum is 
separately powered with ammeter reference to each 
motor. The drum sanding machines in this line are 
four-drum endless-bed anton and eight-drum double- 





Close-up of working area of multiple-spindle grinder, 
equipped with fixtures on a large-diameter rotary table, 
and equipped with four grinding spindles. A row of four 
ammeters, located at easy reading level, corresponding to the 
four spindle motors, are in view just above the working area. 
Photograph courtesy Mattison Machine Works, Rockford, III. 
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View of endless-bed four-drum sander operating in the plant of 
P. A. Starck Piano Company of Chicago, Ill. Ammeters are 
located directly adjacent to motors whose working loads they 
show. An operator can compare working loads on the four 
directly mounted motors, insuring that each motor is carrying 
its consistent part of the over-all sanding load. Photograph 
courtesy Solem Machine Company, Rockford, III. 


MECHANICAL ENGINEERING 











deck machines, the latter making high-production show- 
ings where Douglas Fir plywood is sanded both sides 
at once. These denbte-duck machines actually incor- 
porate 16 ammeters, 8 of which are visible to the operator 
while he is making drum adjustments, the remaining 
8 while operating. 

Undoubtedly industry has lost heavily on many ma- 
chines where ammeters would have greatly reduced or 
eliminated such loss. Much of this comes from the fact 
that operators, in general, do not have a very close under- 
standing of the load they can place and maintain on a 
motor. In some cases, therefore, an operator has per- 
sistently overloaded a motor and burned it out. In other 
instances, where a motor was not provided with overload 
protection, timid operators have kept a machine on 
exceedingly low load, to play it safe. 

While motors have been protected by overload relays, 
automatically stopping them at or a little before the 
danger point, in various instances it is extremely in- 
convenient to have a motor stop while in operation. 
Sometimes, where tungsten-carbide cutters are involved, 
tool breakage has resulted. 

The ammeter makes proper motor protection visual, yet 
leaves time of actual motor stoppage or change in the 
hands of the operator. To this, of course, are added 
various advantages contingent on being able to actually 
watch motor load at all times, thereby operating a 
machine at maximum efficiency. 


Special Brazing Furnaces 


SpeciaL brazing furnaces have been designed and 
installed by the Griscom-Russell Company, Massillion, 
Ohio, to assist in the fabrication of recent products for 
high-temperature heat-transfer services, or other services 
in which brazed construction can be used advantageously. 

The furnaces are capable of brazing ferrous and non- 
ferrous products of various types and in various size 
ranges. Initial use of the furnaces will be for the follow- 
ing: 

1 The high-temperature K-Fin, consisting of stain- 


In this view of Griscom-Russell’s new furnace room, the four retort bases for brazing plate 
fins are shown in the background at right, with the furnace bell in place on the rearmost base. 
In the right foreground is the top of the pit furnace in which K-Fin tubes are brazed. The 
control board and analyzer are shown in the background at the left of the rearmost plate- 


fin furnace. 
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less-steel clad copper fins brazed to stainless-steel tubes. 
This high-temperature heat-transfer element can be used 
to heat or no gas on the shell side, with a liquid or 
high-pressure gas on the tube side. It can be used with 
tube-side temperatures as high as 1600 F, and with shell- 
side temperatures as high as 2600 F. 

2 The Griscom-Russell plate-fin exchanger, con- 
structed of mild steel coated and brazed with a Griscom- 
Russell nickel-base alloy, is intended for high-tempera- 
ture gas-to-gas applications. These oe include 
gas-turbine ane furnace or kiln air preheaters 
for recovery of stack-gas heat, process gas, or air heaters 
utilizing waste heat, heat-recovery units for use with 
catalytic industrial-gas purification systems, etc. 

3 A special K-Fin made of mild steel coated and 
brazed with a Griscom-Russell nickel-base alloy for 
applications less severe than those that would require 
the high-temperature K-Fin, but where brazing and 
coating of the assembly is desired. 

The new facilities consist of a bell furnace with four 
retort bases in which the plate-fin cells are brazed, a 
vertical furnace in a pit for brazing the K-Fin tubes, 
special gas-atmosphere equipment, and the necessary 
handling and control equipment. 

The bell is transported from one base to another by a 
crane. The pit furnace is 13 ft sq and 24 ft deep. The 
vertical furnace within the pit is 6 ft in diam and 29 ft 
high, extending 5 ft above ground level. 

The process requires that the parts being brazed be 
watae in a controlled gas atmosphere, with brazing 
temperatures up to 2000 F. Because of the high tempera- 
ture, the retorts are constructed of Inconel. All furnaces 
are heated externally by natural-gas firing. 


Electric-Energy Production 


Propuction of energy by electric utilities in the United 
States during 1955 reached a record of 546,404,320,000 
kwhr, while output for the month of December, 1955, 
passed the 50 billion kwhr level for the first time, 
according to preliminary figures released by the Federal 
Power Commission in its 
‘Production of Electric En- 
ergy in the United States” 
series. 

Out of the record total 
for the year, hydro plants 
“area 112,720,796,000 

whr, or 20.6 per cent, and 
fuel-burning plants ac- 
counted for 433,683,524,000 
kwhr, or 79.4 per cent of the 
total. Total utility produc- 
tion was up 15.8 per cent 
from 1954, when the pre- 
vious record was set. Util- 
ity hydro output gained 5.3 
per cent and thermal pro- 
duction 18.9 over 1954 
levels. 

Combined utility and in- 
dustrial production for the 
year was 624,901,706,000 
kwhr, 14.7 per cent higher 
than in 1954. Industrial 
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production alone was 78,497,386,000 kwhr, also a record 
and 7.6 per cent over 1954. Year-end utility capacity 
was 114,371,396 kw, a gross increase of 12,536,008 kw 
and a net gain of 11,778,986 or 11.5 per cent for the 
year. Utility and industrial capacity together totaled 
130,413,461 kw at the end of 1955. 

For the month of December, production by electric 
utilities totaled a record §50,715,190,000 kwhr, an 
increase of 2.8 per cent over the previous high of 
49,353,484,000 kwhr produced during August, 1955. 
The December total was 16.7 per cent more than the 
43,448,665,000 kwhr produced in the similar month a 
year earlier. 

Water-power plants produced 9,306,741,000 kwhr in 
December, a 2.9 per cent gain over production from this 
source in December of 1954. As a per cent of December 
total production, water-power output decreased from 
20.8 per cent in 1954 to 18.4 per cent in 1955. Production 
by fuel-burning plants in December was 20.4 per cent 
above that for December, 1954. 

Industrial production, including generation by railway 
and railroad plants, was 6,855,711,000 kwhr in December, 
a 6.4 per cent increase over the similar month in 1954. 
Preliminary generating capacity was 16,042,065 kw on 
Dec. 31, 1955, on the de. of preliminary summaries. 

Combined utility and industrial production in Decem- 
ber was 57,570,901,000 kwhr, an increase of 15.4 per cent 
compared with December, 1954. 


1800-Hp Diesel Locomotive 


A new four-motor diesel-electric locomotive was 
introduced recently by ALCO Products, Inc. The 
power plant for the versatile road switcher is a new 
design, 12-cylinder, 1800-hp Vee-type model 251 ALCO 
engine. 

The DL-701 locomotive displayed at Schenectady is 
the first off the production lines. However, ALCO holds 
orders for substantial numbers of the new units and 
several additional orders are pending. 


251 Vee-Type Engine 


The new 251 engine eliminates the free-end casing, 
camshaft idler gears and camshaft casing, water jackets, 














Cross section through Vee-type 251 engine looking from 
generator end 


and generator adaptor used in ALCO’s model 244 engine. 
The 251 is turbosupercharged and has an air-intake after- 
cooler that effectively lowers temperatures in all com- 
bustion-affected parts. 

Working parts in the new engine are totally enclosed 
to decrease wear, and a new fuel-injection system affords 


New ALCO DL-701 diesel- 
electric locomotive speeds 
along tracks at Scotia, N. Y. 
An all-new, 1800-hp model 
251, 12-cylinder, Vee-type 
engine powers the unit. 
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improved combustion with the added benefit of being 
dilutionproof. 

Longer cylinder and valve life is forecast by ALCO 
engineers, who have incorporated valve-seat inserts and 
hardened valve faces in the 251 engine. Piston and 
piston-ring longevity also has been increased, according 
to engineers, by a new niresist insert piston, while piston 
rings are heat-treated to make them compatible with the 
engine’s chrome-plated cylinder liners. 

The cylinder block of the new engine is stronger and 
heavier than that of previous ALCO engines. The 251 
Vee-type has a wider and stronger center main bearing, 
with serrated fit between all main bearing caps and 
saddles. Grooveless main and connecting-rod bearings 
increase oil-film thickness by more than 100 per cent, 
according to ALCO engineers. 

The new engine includes a positive-action, mechanical 
overspeed trip that enhances the safety aspects of the 
heavy-duty power plant. 


Improvements in the DL-701 


The DL-701 locomotive incorporates several improve- 
ments over oe designs. Number boxes are angle- 
mounted and classification lights are variable-colored and 
flush-mounted. The cab is longer, weathertight, and 
has two heaters with fresh-air intakes. Gages are of the 
dial type and are placed near control locations to permit 
convenient operation of the locomotive in either 
direction. 

The locomotive has a wheel base of 40 ft 4 in. and a 
maximum height of 14 ft 6 in. Its maximum width is 
10 ft 1°/s in. and it is 56 ft 11%/, in. long inside the 
knuckles. The wheel base of each truck is 9 ft 4 in. and 
truck wheels are 40 in. in diam. Roller-bearing trucks 
and a rubber draft gear are standard equipment on the 
DL-701. 

The locomotive’s base weight is 240,000 lb and it can 
be ballasted to 260,000 Ib. 

Improvements in the basic electrical controls include a 
greatly simplified engine control with individual push- 
button start and stop and a simple, two-position engine- 





Production-line view of ALCO’s new 251 Vee-type diesel 
engine, showing base-block divide with camshaft gear in 
position 
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ALCO’s new model 251, 1800-hp Vee-type engine on test 
stand, where each engine is run a minimum of nine hours 
under close inspection 


control switch with idle or isolation and run positions. 

In fuel-rate control, the DL-701 governor provides 
timed rate of fuel advance that offers throttle-cushioned 
duty on the engine, cleaner exhaust during acceleration, 
and permits throwing the engine on the line in transit. 

The number of relays has been drastically reduced, 
leaving heavy-duty, tamperproof relays where required. 

Among modifications available to meet customer 
specifications are gear ratios providing four choices of 
speed and tractive effort. Gearing at 65 mph produces a 
continuous maximum tractive effort of 53,000 Ib, gearing 
at 75 mph produces a maximum effort of 46,500 Ib, 
43,400 lb maximum effort results from gearing at 80 
mph, and when geared at 92 mph a maximum of 38,000 
Ib of tractive effort is developed. 


U. S. Steel Capacity 


STEELMAKING Capacity in the United States increased 
more than 2.5 million tons in the past year—to a record 
128.4 million tons annually, according to Steel Facts, 
February, 1956. And it’s going to rise much higher, 
rapidly, it is reported. Steel companies have scheduled 
additional expansion and improvement programs which 
total about 15 million tons of ingots and steel for castings 
during the next three years, Benjamin F. Fairless, presi- 
dent of American Iron and Steel Institute, pointed out. 

Some companies have formulated plans even farther 
into the future. 


More Iron and Steel Needed 


A larger population with higher standards of living 
calls for more iron and steel, since it will need more 
schools, homes, highways, factories, household appli- 
ances, churches, canned goods, freight cars, automobiles, 
and countless other products demanded by a growing 
progressing country. 

Even now, the annual steelmaking capacity—totaling 
128,363,090 net tons of ingots and steel for castings—is 
40 per cent higher than at the end of World War II. 
In this 10-year interval, the steel companies have raised 
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Growth of steel capacity, net tons, ingots and steel for castings, from 1934 through 1955 


the potential output of the world’s largest steel industry 
neatly 36.5 million tons. 

Steelmaking capacity has gone up more rapidly than 
the population of this country. Population increased 
about 21 per cent in the 10-year period, compared with 
steel’s 40 per cent rise. Now the 1 gost is equiva- 
lent to 1550 lb of steel annually for each person, against 
1340 Ib at the start of 1946. 

Blast-furnace capacity went up 1,514,130 net tons dur- 
ing 1955, and is now rated at a record 84,485,230 tons 
annually. Total blast-furnace capacity has increased 
25.5 per cent since the end of World War II, and there are 
20 more furnaces operating than at that time. The in- 
dustry’s by-product coke capacity is now rated at 69,- 
416,400 net tons a year, a slight gain over the total 
at the start of 1955. In addition, many facilities other 
than equipment directly related to iron and steelmaking 
were expanded and improved during 1955. The com- 
panies enlarged their rolling-mill capacities, built con- 
tinuous galvanizing lines, heating furnaces, and many 
other types of equipment. 


Billions of Dollars Spent 


This expansion by iron and steel companies, large and 
small, has been very costly. Altogether they have spent 
more than $7 billion in the past decade. An additional 
$1.2 billion will be spent this year. 

But billions of dollars more will be required for the 
expansion in future years. Where can these billions be 
obtained? That is a very grave question, according to 
steel executives. 

In order to operate the immense steel capacity of the 
future much long-range planning is being done. Vast 
tonnages of iron ore, coal, limestone, scrap, and other 
materials will be required. Additional equipment will 
be needed. The required amount of fuel oil, natural 
gas, and electricity will be considerably larger than at 
present. 

The industry's technological work will be intensified. 
Small improvements, as well as big spectacular develop- 
ments will be needed. 

Last year’s increases in steelmaking capacity took place 
in 15 states. The largest gain occurred in Pennsylvania, 
where the combined capacity rose 987,670 tons. 

New York became the fifth largest steel state. For- 
merly it was sixth. Pennsylvania, Ohio, Indiana, and 
Illinois remain the four largest steel producers, in that 
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order. Michigan is sixth, followed by Maryland and 
Alabama. 

The Pittsburgh- Youngstown steelmaking district made 
the largest tonnage gain among the six steelmaking dis- 
tricts, the mmcrease being 1,158,110 tons. The next 
largest gain was in the Eastern district at 1,027,300. 


Gas-Sampling System 


A NEw gas-sampling system for the measurement of O2 
content in open-hearth flue gases has been designed by 
Leeds and Northrup Company, Philadelphia, Pa., for use 
with their magnetic-type oxygen analyzer. The system 
solves the difficult problem of obtaining a continuous 
dirt-free sample with a minimum of maintenance. 
Reliable measurement of O2 content as an index of 
furnace performance offers the promise of faster heats 
and thus increased steel production. 

In the arrangement of a typical analyzer system for an 
open-hearth furnace, sampling tubes with accessory 
equipment are installed in each down-take and connected 
by '/q-in-OD copper tubing to the analyzer. The an- 
alyzer and its recorder or recorder-controller can be 
located up to 200 ft from the sampling point, with as 
little as five seconds lag in the sampling line. 

One such system is installed at Jones & Laughlin Steel 
Corporation in Pittsburgh, Pa. Here, a recorder-con- 
troller is used to adjust the fuel-air ratio automatically 
for optimum combustion efficiency. Here, also, L&N 
engineers co-operating with those of J&L completed 
their field tests on the new sampling system. 


Sampling-System Design 


The sampling system es 5" (1) a water-jacketed 
G3 


probe, (2) a steam ejector, a jet condenser, and (4) a 
centrifugal separator. Each component has a key role in 

roviding a Reeders sample under continuous trouble- 
operation. 

The sample probe has an outer jacket through which 
water continuously circulates to cool the tube against 
the effects of the high-temperature flue gas. In the 
center of the probe a tube carries filtered water to a nozzle 
assembly which washes the probe —- with jets of 
water. These jets keep the end free of slag. Small radial 
sprays from the nozzle flush the sample passage to prevent 
accumulation of dirt. 
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The mixture of flue-gas sample and wash water are 
drawn from the probe by suction of a steam ejector. 
Steam thoroughly mixes with the gas and dirt, and the 
mixture passes to a jet condenser. In the condenser, a 
water jet causes the steam to condense, thereby wetting 
the dirt particles thoroughly so that they can be removed 
in the centrifugal separator. The condensation process 
also removes corrosive gases. 

Water and wetted dust are spun to the outer periphery 
of the separator and then flow to the bottom. The clean 
gas sample leaves the top of the separator, under positive 
pressure which delivers it to the analyzer at high velocity 
and eliminates chances of sample contamination due to 
leaks in the piping. And this thoroughly scrubbed, 
acid-free sample assures minimum system maintenance 
by eliminating plugging or corrosion of the sample line 


Sample Reversed With Furnace 


The two gas sample lines from the sampling systems 
are connected to a reversing valve at the analyzer- 
recorder panel. This valve is operated automatically 
during furnace reversals to connect the exhaust down- 


take side to the analyzer. At the same time, the sample 
from the opposite furnace end is vented to atmos- 
phere. 

Thus, except for the brief period after reversal (be- 
fore furnace conditions have stabilized to the point of 
producing a significant O, measurement), the system pro- 
vides a continuous oxygen analysis of the open-hearth 
flue gas, regardless of the frequency of reversals. 

The gas sample from the automatic reversing valve 
enters the analyzer through a separator where any 
condensate formed in the samplin oe is removed. It 
then passes through a filter poe rotameter assembly 
which maintains a constant rate of flow to the analyzer 
cells. 

In the analyzer, the oxygen content of the sample is 
measured by the unique paramagnetic properties of 
oxygen (i.e., it is strongly attracted to a magnetic field). 
With an electrical circuit designed to minimize errors 
due to changes in gas pressure, the analyzer produces a 
signal directly proportional to the O, content of the gas. 
This signal is measured by an L&N electronic recorder 
calibrated directly in per cent of oxygen (normally 0 to 
10 per cent O» for open-hearth flue gas). 


























Flue Gas 
‘ Furnace Jacket 
nits Sample Wall Cooling Water 
» 3 a i Filtered Clean 
of - a4 L— Water flon-Corrosive 
y \SSSay = = 3 _ —— — = =——1—,, ., Sample Under Pressure 
a 2 _ ‘ (—_m To Analyzer 
’ + \ , ] = 
Nozzle Flue Gas 
& Water 





Schematic diagram showing arrangement 
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Schematic diagram of L&N’s specially designed system for 


open-hearth gas sampling 
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View of panel board containing L&N’s oxygen analyzer and 
(above it) the recorder-controller 
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Engineering Developments... 


... ata glance 





Intercontinental Guided Missile. First U.S. Intercontinen- 
tal guided missile to be unveiled by the U. S. Air Force, the 
USAF's Northrop Snark SM-62, perches on a cleared pad at 
Patrick Air Force Base, Fla., where missile is undergoing tests 
The Snark, a winged pilotless bomber capable of delivering an 
atomic warhead over trans-oceanic distances. 











Platform for Industry. A hydraulic platform that lifts two 
workmen to a height of 40 ft, doing away with scaffolding, 
block-and-pulley rigs, and other time-consuming tackle, will be 
shown at the second part of the British Industries Fair, London 
and Birmingham, England, April 23—-May 4. All movements 
are controlled by the workmen from the platform, by pedals for 
raising and lowering, and by a knee-operated rotation control. 
The platform is manufactured by Simon Hydraulic Machinery, 
Queen’s Cross, Dudley, Worcestershire, England. 
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Tactical Missile. The Martin Company recently announced 
that successful test firings have been made with this version of 
the Martin Matador tactical missile, known as the TM-61B. 
The new missile is longer, and carries a larger nose section than 
the present USAF TM-61 Matadors. TM-61B test firings have 
been performed at the Air Research and Development Com- 
mand’s Holloman Air Force Base in New Mexico. 





Heat-Resistant Conveyer Belf. This test length of new 
**Solarflex’’ hot-material belt made with special heat-resistant 
rubber, has outlasted three conventional hot-material belts on 
this drive. The belt handles hydrated lime at 250 to 300 F. 
Cover and carcass of the Solarflex belt are still flexible and fabric 
reinforcement has not lost its strength. Each of three succes- 
sive conventional belts, into which this same test section of 
Solarflex was spliced, failed as rubber covers hardened. The 
new Solarflex construction was developed by The B. F. Good- 
rich Company, Industrial Products Division, Akron, Ohio. 
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Machining Rotor Forgings. This 144-in. engine lathe in the 
Allis-Chalmers West Allis Works is used to machine a rotor 
forging for a 300,000-kw steam turbine-generator unit. The 
newly installed lathe is one of the largest ever made and meas- 
ures 60 ft between centers. Its 200-hp drive motor and the 
motors used for supporting generator excitation have magnetic 
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Atomic Power Plant Heat Exchanger. One of the steam- 
generator heat exchangers for the nation’s first civilian nuclear 
power plant at Shippingport, Pa., near Pittsburgh, is pictured 
nearing completion at Carteret, N. J., works of Foster Wheeler 
Corporation. It is a vital part of the 60,000-kw plant being 
designed and built by Westinghouse Electric Corporation for 
Duquesne Light Company and the U. S. AEC, 
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ampliflier control. The 10-hp carriage armature is controlled 
electronically. The carriage follows the spindle speed giving a 
constant feed which is adjustable from 0.003 to 0.75 ipr. The 
rotor is for the 146,000-kw, 1800-rpm, 18,000-volt generator on 
the cross-compound steam turbine-generator unit. It is 5 ft at 
its greatest diameter, 35 ft long, and weighs 200,000 Ib. 


Radiographing Huge Pressure Vessels. Detecting pos- 
sible flaws in vital welds is one of the first assignments of this 
gamma-tay projector recently introduced by The M. W. Kellogg 
Company. Shown here, it has been positioned on a fork-truck 
inside the pressure vessel, while the film to be exposed subse- 
quently by the radioactive source is being attached to the 
vessel's exterior. 
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Sluice Gate for Closing Dikes 


Tue construction of a dike across a large tidal inlet is 
comparatively a straightforward undertaking until the 
final stages are reached, when the remaining opening is so 
far reduced in width that the rush of water through it is 
such as to sweep away the material as fast as it is de- 
posited. This problem has been studied closely in 
Holland, in view of the schemes which are under con- 
sideration for closing some of the channels at the mouth 
of the Scheldt and between the Friesian Islands. The 
latest development is a special design of sluice, so con- 
structed that it can remain open while being placed in 
position and can then be closed, and finally buried in the 
dike. The design is the work of Irs. Jitta, Dibbits and de 
Wolff, of the Rijkswaterstaat, the Dutch Government 
department which is responsible for waterways in Hol- 
land, and is described in an article by Ir. M. J. Loschakoff 
in the Dutch journal De Ingenieur of Feb. 10, 1956. 

As shown in the sectional diagrams, the sluice consists 
of a reinforced-concrete caisson containing four com- 
partments with wide openings in the walls, through 
which the water can flow. On the upstream side these 
openings can be closed by hinged sal deme, suspended 
from the top of the wall and raised or lowered by means 
of tackle attached to derricks. On the downstream side 
temporary closing is effected by wooden doors, and per- 
manent closing, in due course, by concrete beams, lowered 
into vertical slots formed in the sides of the openings. 
The bottom of the caisson is formed of open cellular con- 


i Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 
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J. Foster Petree,’ Mem. ASME, European Correspondent 


struction, in which sand ballast is pumped to sink the 
caisson in position. A certain amount of initial ballast 
is required to enable the caisson to be towed to the site, 
and this ballast is held down by a thin deck of concrete, 
so that the rush of water will not wash it away. In the 
diagrams, the upstream gates are indicated by A; they 
are cellular, with air spaces, L, between the outer plates, 
K. Longitudinal beams, B, connect the bulkheads be- 
tween the compartments. The wooden doors are shown 
at H, and the grooves for the permanent concrete balks 
at Sp. Provision is made to fit wooden gates on the 
upstream side also, until such time as the steel flaps are in 
position and ready to be lowered by the derricks, S$. The 
over-all length of the caisson is about 150 ft. Vertical 
ribs, R, are formed on the end walls, to interlock with an 
adjoining caisson if more than one is being used; and 
spuds, G, are provided on the upstream corners, as in- 
dicated. When in position, the caisson will be filled 
completely after the material of the dike has been banked 
up outside it, the berm of the dike being about level with 
the highest point of the caisson, and the crest of the 
dike several meters higher. 


Duplex Flame-Cutting Machine 


Tuose unfamiliar with the terminology of ship con- 
struction may not be aware that the term “‘floor’’, in 
maritime usage, does not mean a horizontal surface; 
floors in a ship are the transverse vertical plates con- 
necting the frames to the keel. It follows, therefore, 
that the bottom edge must be shaped to fit the curvature 
of the frame to which it is 
attached, and that floors 
must be made in pairs, to be 
fitted to port and starboard 
of the keel. They are usu- 
ally shaped in flame-cutting 
machines. It is possible to 
cut out two floors at once, 
one being clamped on top of 
the other, but a better finish 
is obtained by cutting 
through one thickness only. 
To combine the speed of the 
former method with the 
finish of the latter, Hancock 
& Co. (Engineers) Ltd., 
Progress Way, Croydon, 
England, have developed a 
duplex flame-cutting ma- 
chine which cuts two plates 
simultaneously, one on each 
side of the table carrying 
the template or drawing. 
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Tracing head of duplex flame-cutting machine is fitted with 
handwheel steering for operation from a drawing or a groove 


There are four burners, two sides of each plate being 
cut at once. The carriage is mounted on hardened and 
ground wheels, running in ball bearings, and supports 
an upper carriage, similarly mounted, but moving at 
right angles to the motion of the lower carriage. To 
make a straight cut, two fixed burners are attached to 
the lower carriage, one close to the main rails and the 
other, which is adjustable, on the outside of the cutting 
area. The other two burners, which make the curved 
cuts, are attached to the top carriage. They are carried 
in a floating head which automatically keeps the nozzle 
at a preset height above the plate. The small castor 
wheels which run on the plate are mounted in ball bear- 
ings and are air-cooled, as they are in close proximity 
to the burner. As the two sets of burners approach the 
narrow end of a curve-cut plate, the straight-cutting 
burner and the curve-cutting wed come nearer to each 
other. To prevent them from colliding where the cuts 
intersect, the straight-cutting heads are mounted on 
short slides, operated by rack and pinion from variable- 
speed motors, so that their motion can be accelerated to 
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Accelerating drive for straight-cut burner, front, to move it out 
of the way of the curve-cut burner, behind 


clear the path of the curve-cutting burners. The method 
of mounting all four heads allows them to be swiveled to 
cut bevels at any angle up to 45 deg on either side of the 
vertical. The tracer head is fitted with handwheel 
steering, to operate either directly from a drawing or from 
a groove in a scrieve board. Alternatively, a normal 
tracer head can be fitted, for ordinary profiling work. 


Scientific Instruments Showroom 


Tue Scientific Instrument Manufacturers’ Association 
of Great Britain (a title usually abridged to ‘‘Sima’’) has 
opened at its headquarters, 20, Queen Anne Street, Lon- 
don, W. 1, a permanent showroom for the products of 
its 140 member firms. Sir Norman Kipping, Director- 
General of the Federation of British Industries, in open- 
ing the exhibition, stated that the industry now employs 
some 50,000 persons and has an output valued at £60 
million a year. The space available in the Sima head- 
quarters not being sufficient to enable all the member 
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firms to exhibit at one time, a rota system has been drawn 
up which will give them all a chance in turn, so that the 
exhibits will be constantly varying. An extensive cata- 
log library is included in the equipment. 


Electronically Controlled Milling Machine 


Tue Centec 3R electronically controlled two-dimen- 
sional milling machine has been put on the market re- 
cently by the Central Tool & Equipment Co., Ltd., of 
Hemel Hempstead, Hertfordshire, England, and is a 
development of their Centec 3 machine. The table feed 
is hydraulic and steplessly variable, the automatic 
operating cycle giving a fast approach to the work (at 
300 ipm) and then a slow feed and a fast return. The 
traverse is 14 in. For the vertical movement of the 
cutter the head slides bodily up and down on its column, 
and for the cross movement the quill containing the 
spindle moves in and out on the ead: these motions are 
controlled by handwheels for setting up the work. The 
main drive is by a d-c motor, controlled electronically 
from a 3-phase a-c supply. The machine can be supplied 
with either of two speed ranges, 50 to 1400 or 200 to 2800 
rpm. 

The spindle speed is controlled by a single dial oper- 
ating a rheostat, providing infinitely variable speeds, and 
a two-speed gearbox splits the speed ranges into 50-275 
and 275-1400 or 200-550 and 600-2800 rpm. The spindle 
can be fed down to six different levels, which are preset 
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Centec 3R electronically controlled two-dimensional milling 
machine 


368 





as required and controlled by positive stops, and, as 
with the table traverse, a solenoid pilot valve provides 
a fast approach, followed by a steplessly variable 
feed. 

No cams are necessary to set up any cycle, the move- 
ments being actuated by contact with buttons, positioned 





Back of head of electronically controlled two-dimensional 
milling machine (with cover removed) showing stops for six 
depths of feed 





Rig with two indexing tables for milling a square at the end of 
around component. (One fixture is loaded while the other is 
milled.) Production time per square is 20 sec. 


in slotted holders. A holder, with its set of buttons, 
can be removed readily and stored complete until it is 
needed for use on a repeat batch of work. The ability to 
combine the head and table motions greatly reduces feed 


times. 
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ASME Technical Digest 
Sutstnee in Brief of Papers Presented at ASME Meetings 


Gas Turbine Power 


The Filtration of No. 6 Fuel Oil to 
Remove Undesirable Trace Metals, by 
C. H. Shields, Jr., General Electric Company, 
Schenectady, N. Y. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55— 
A-121 (multilithographed; available to 
Oct. 1, 1956). 


Tue studies of the removal of trace 
metals from No. 6 fuel oil by filtration 
primarily gas-turbine are 
covered in this paper. Residuals such 
as No. 6 fuel oil offer attractive reduc- 
tions in fuel costs which are often not 
realized because of disadvantages such 
as high viscosity, high ash content, and 
wear and corrosion 


tor service 


excessive frictional 
In the field of gas turbines, 
for example, reductions are 
offset by losses due to seriously acceler- 
ated corrosion of buckets and other high- 
temperature turbine parts. Studies have 
traced this trouble to metal or metal-ion 
impurities in the oil such as sodium, 
vanadium, and calcium which form a 
corrosive sticky ash hese impurities 
have their origin not only in the crude 
oil itself, but also in chemical refining 
processes and contamination by 
water during shipment 

A number of processes planned to 
these metals or inhibit their 
corrosive activities have investi- 
gated by gas-turbine manufacturers and 
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others, and the author furnished a bibliog- 
raphy on these activities. One of the 
possible methods which was selected for 
study was filtration. 

Materials were first evaluated in batch- 
filtration tests. One of the higher 
solids content No. 6 fuel oils was chosen 
as the test oil. It had a viscosity of 
1150-1275 centistokes at 100 F, a water 
content of about 0.2 per cent, and sodium 
and calcium concentrations up to several 
hundred ppm each. 

Using a vertical leaf laboratory precoat 
filter, the oil was passed through pre- 
coat cakes deposited from transformer 
oil slurries of several grades of diato- 
maceous earth and calcined clay. Analy- 
ses for trace metals soon indicated at 
least a partial solution to the metal prob- 
lem, but as was anticipated, cake plug- 
ging was serious. Analysis of precoat 
cake strata indicated primarily surface 
collection of contaminants, and further 
experiments suggested that the problem 
of plugging might be met by use of a 
continuous rotary precoat filter, in 
which a doctor knife constantly removes 
surface layers of the precoat filter cake 
as they become plugged. 

It was found that (1) precoat filtration 
through diatomaceous earth can reduce 
the sodium concentration in No. 6 fuel 
oil to about 2 ppm from original concen- 
trations of over 200 ppm; (2) calcium, 
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iron, aluminum, lead, and magnesium, 
as well as sediment and total ash are 
substantially reduced; (3) present data 
indicate that the process using a con- 
tinuous rotary precoat filter is economi- 
cally feasible. 


Combination Gas-Turbine and Steam- 
Turbine Cycles, by M. A. Mayers, Mem. 
ASME, A. Matiuk, Assoc. Mem. ASME, and 
S. Baron, Mem. ASME, Burns & Roe, Inc., 
New York, N. Y. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55—A- 
184 (multilithographed; available to Oct. 
1, 1956). 


Tue development of two _ highly 
efficient coal-fired combination gas and 
steam-turbine power-plant cycles and 
the effects of a number of cycle variables 
on the plant efficiencies are discussed. 
Some of the engineering problems of these 
cycles are discussed. Investment cost 
estimates and evaluations are pre- 
sented showing the annual production 
savings attainable with the combination 
cycles. 

The principal advantage of these 
combustion cycles is a _ significant 
improvement in plant heat rates, which 
are about 6 per cent better than present- 
day high-efficiency reheat plants. An- 
other advantage that should not be lost 
sight of is the requirement in some com- 
bination cycles of a high degree of clean- 
ing of the boiler flue gas. Thus the 
stack gas discharged to the atmosphere 
is substantially dust-free. In view of 
current activity in the control of air 
pollution, such cleaned stack gas will 
ultimately be an essential characteristic 
of steam power plants. Obtaining ic 
without increase in the essential cost of 
certain of the combination cycle plants 
is an undoubted advantage. 

Recent advances in mechanical-engi- 
neering practice bring combination-cycle 
plants into the realm of present practi- 
cability. The gas turbine is now a relia- 
ble prime mover. Another major fac- 
tor is the growing experience of American 
boiler manufacturers in the design and 
construction of pressure-tight boilers, 
which are required in some of the com- 
bination cycles. Special requirements 
of the United States Navy, as well as the 
increased use of pressure firing in station- 
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ary plants, have contributed to this 
development. 

For a conventional plant to secure 
improvements of the order of 6 per cent 
in plant heat rates would require equip- 
ment designed for supercritical steam 
pressures, temperatures of steam above 
1050 F, and multiple steam reheating 
From the standpoint of air pollution, 
the possibility of producing a substan- 
tially dust-free stack gas coupled to a 
reduction in annual production cost is a 
very promising development for the 
supercharged combination cycle. These 
factors of fuel economy, reduced invest- 
ment cost, and reduced dust nuisance 
show that the supercharged combination 
cycle should be given further serious 
consideration by all groups in the power 
industry. There appeared to be no 
doubt in the authors’ minds that this 
cycle will become an accepted means of 
power generation in the near future 
since its promise looms so large on the 
horizon. 

The exhaust-gas combination cycle, 
although not as thermally efficient as 
the supercharged steam regenerator cycle, 
permits substantial gains over the con- 
ventional cycle and can be designed 
and built at the present time using 
already developed and proved equip- 
ment. 

The authors urge that the power 
industry vigorously pursue the develop- 
ment of the types of combination cycles 
discussed in this paper. New concepts 
of power generation are becoming 
increasingly necessary to cope with 
rising costs. These combination cycles 
are significant because of the oppor- 
tunity they present to meet the problem 
of higher costs. 


The Thermodynamics of Cooled Tur- 
bines Part I—The Turbine Stage, by 
W. R. Hawthorne, Massachusetts Institute 
of Technology, Cambridge, Mass. 1955 
ASME Diamond Jubilee Annual Meetin 
paper No. 55—A-186 (maleilichographod ; 
to be published in Trans. ASME; available 
to Oct. 1, 1956). 


A Procepure has been obtained, the 
paper states, for calculating the effect of 
cooling on turbine-stage efficiency by 
visualizing the flow in the blade pas- 
sages as one-dimensional compressible 
flow in a conical tube with heat transfer 
and friction. The use of Reynolds 
analogy between friction and heat 
transfer permits the results to be cor- 
related in terms of the blade-profile loss 
coefficient in low-speed flow, the change 
of passage area in the blade section, and 
the ratio of average blade surface tem- 
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perature to the stagnation temperature 
of the gas relative to the blades. 

Expressions have been obtained for 
the amount of heat abstracted in a cooled 
row of blades and the drop in turbine- 
stage efficiency due tocooling. Calcula- 
tions for some typical stages have shown 
that with blades cooled appreciably 
below the gas temperature, the amount 
of heat removed may be as much as 5 
per cent of the calorific value of the fuel 
per row of cooled blades and the decrease 
in turbine-stage efficiency as much as 3 
per cent when both nozzles and blades are 
appreciably cooled. The use of impulse 
and low reaction stages reduces to a 
small fraction of a per cent the effect 
on the stage efficiency of cooling the 
rotor blades only. 


The Thermodynamics of Cooled Tur- 
bines Part 2—The Multistage Turbine, 
by W. R. Hawthorne, Massachusetts In- 
stitute of Technology, Cambridge, Mass. 
1955 ASME Diamond Jubilee Annual Meeting 
paper No. 55—A-191 (multilithographed; 
to be published in Trans. ASME; available 
to Oct. 1, 1956). 


In Part II of this paper, the reheat 
factor and the turbine efficiency, it was 
claimed, can be calculated from the 
stage efficiency of an uncooled turbine 
and for one in which the blades are 
cooled. A chart has been prepared for 
rapid computations and the author 
compares results with those obtained 
from stage-by-stage calculations showing 
good agreement. 


The Supercharged and _ Intercooled 
Free-Piston-and-Turbine Compound 
Engine—A Cycle Analysis, by A. L. 
London, Mem. ASME, Stanford University, 
Stanford, Calif. 1955 ASME Diamond Jubi- 
lee Annual Meeting paper No. 55—A-147 
(multilithographed; to be published in 
Trans. ASME; available to Oct. 1, 1956). 


Tue purpose of this paper is to 
clarify the position occupied by the 
supercharged and intercooled cycle vari- 
ant of the free-piston-and-turbine com- 
pound engine relative to the simple cycle. 
Two points of view are employed in 
these considerations—one relating to 
the question whether or not to super- 
charge an existing simple-cycle proto- 
type; and the second relating to the 
basic decision of whether to develop a 
super-charged-and-intercooled cycle, or 
alternately to develop the simple cycle 
for the same degree of pressure charging 
of the engine cylinder. 

From the first viewpoint, as an 
example, it appears to be attractive to 
supercharge a 6:1 pressure-ratio simple 
cycle up to 8:1 by a blower of 1:33 pres- 


sure ratio. The gain is roughly 50 per 
cent in power output and this must be 
weighed against the additional com- 
plexity, bulk, weight, and cost associ- 
ated with the supercharger and its tur- 
bine drive, together with the inter- 
cooler and its ducting. Moreover, the 
cylinder combustion rate is increased in 
proportion to the power gain so that 
cyliader and piston heat problems are 
more severe. From the second view- 
point, the supercharged-and-intercooled 
cycle possesses no significant advantage 
and many disadvantages. 


Some Design Aspects of the Free-Piston 
Gas-Generator-Turbine Plant Part I— 
Thermodynamics and Component 
Characteristics, by S. L. Soo, Mem. ASME, 
Princeton University, Princeton, N. J., and 
W. A. Morain, Mem. ASME, The Cooper- 
Bessemer Corporation, Mount Vernon, Ohio 
1955 ASME Diamond Jubilee Annual Meet- 
ing x if No. 55—A-146 (multilitho- 
graphed; available to Oct. 1, 1956). 


DesiGN aspects of free-piston gas 
generator-turbine plants are presented, 
including: Practical consideration of 
the effects of valve pressure drops, heat- 
exchanger effectiveness, cooling, com- 
bustion, and component efficiencies in 
theanalysis of simple or compound cycles; 
comparison of cycles using thermody- 
namic charts taking into account the 
foregoing effects; component arrange- 
ments, and characteristics of pulsating 
flow through a turbine. 


Some Design Aspects of the Free-Piston 
Gas-Generator-Turbine Plant Part II 
—Controls and Accessories, by W. A. 
Morain, Mem. ASME, The Cooper-Bessemer 
Corporation, Mt. Vernon, Ohio, and S. L. 
Soo, Assoc. Mem. ASME, Princeton Univer- 
sity, Princeton, N. J. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55— 
A-155 (multilithographed; available to 
Oct. 1, 1956) 


Tue authors state that, at this stage of 
its development, the feasibility and use 
fulness of the free-piston gas-genera-tor- 
turbine plant were established through 
the effort of many pioneering funda- 
mental and developmental works. Sig- 
nificant published papers of these works 
are listed from references in the bibli- 
ography, in the order of dates. The 
purpose of Part I is to present some 
design aspects of the free-piston gas- 
generator-turbine plant. 

The design aspects considered are: 
(a) The practical consideration of the 
effects of valve pressure drops, heat- 
exchanger effectiveness, cooling, com- 
bustion, and component adiabatic effi- 
ciencies in the analysis of simple or ¢om- 
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pound cycles; (4) the comparison of 
simple and compound cycles using 
thermodynamic design charts taking 
into account the foregoing considera- 
tions; (¢) component arrangements; and 
(d) characteristics of pulsating flow 
through a turbine. 

From the discussions made in each 
individual item in the foregoing, it was 
concluded that: 


1 While the percentage valve pres- 
sure drop of both inlet and discharge 
valves affects greatly the plant perform- 
ance, the inlet-valve pressure drop is 
most significant in affecting the volumet- 
ric efficiency of the compressor. If 
valve pressure drops are high, there 
might be no advantage at all in a two- 
stage compressor arrangement. Super- 
charging is unique in reducing the space 
requirement of the plant due to its 
contribution to equivalent volumetric 
efficiency. 

2 Where compounding is justified 
from space and weight considerations, 
supercharging provides the highest 
“power density,’’ but two-stage com- 
pression has the advantage of reducing 
the air-temperature rise in the compressor 
cylinder. 

3 Intercooling reduces the work of 
compression, but aftercooling also can 
be beneficial in reducing jacket-cooling 
loss by lowering the temperature level 
of the power cylinder 

4 Outward compression renders a gas 
generator more flexible in load changes 
and calls for less idling fuel than inward 
compression. These aspects are espe- 
cially important in locomotive devices 
where an engine might idle for several 
days. 

5 Large exhaust-gas receiver volume 
gives better plant performance. The 
necessary receiver volume can be con- 
siderably reduced by synchronized opera- 
tion of two or more units. 

6 Most of the foregoing criteria 
apply to crank-type compound engines. 

In Part II, Controls for Free-Piston 
Machinery, the authors state the con- 
trol of free-piston gas-turbine machinery 
can be accomplished simply and directly 
once a sound concept of the energy 
balance is achieved. A clear under- 
standing of the effects of changes in the 
quantity of fuel burned or in the bounce- 
cylinder pressures is also required. The 
amount of fuel burned controls the 
length of the power stroke, the amount 
of air in the bounce cylinders controls 
the return stroke; it is as simple as 
that. 

There is a wide choice in the methods 
of control available to the designer, 
because of the extreme flexibility of the 
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gas generator without a fixed crank. So 
many methods have been proposed in 
the literature that the selection of the 
most practical scheme for a particular 
arrangement of machine becomes the 
chief problem. 

There are certain fundamental tasks 
to be accomplished and the authors 
outline the principal problems and later 
discuss them in detail. For example, 
starting, load control, bounce control, 
optimizing controls, and protective con- 
trols are defined and then treated rather 
thoroughly. 


Correlation of Fir-Tree-Type Turbine- 
Blade Fastening Strength With Me- 
chanical Properties of Materials, 
by A. G. Holms, Mem. ASME, and A. J. 

“po NACA, Lewis Flight Propulsion 

Laboratory, Cleveland, Ohio. 1955 ASME 

Diamond Jubilee Annual Meeting paper 

No. 55—A-122 (multilithographed; to be 

published in Trans. ASME; available to 

Oct. 1, 1956). 


Some materials under consideration for 


aircraft gas-turbine disks are notch- 
sensitive at Certain operating times, 
temperatures, and stress levels. Pre- 


diction of engine life requires knowledge 
of the type of mechanical property test 
that will correlate with engine life and 
requires knowledge of the quantita- 
tive relationship. Elevated-temperature 
time-dependent spin tests were run on 
model disks with fir-tree blade fastenings. 
Material and test conditions were selected 
to cover a wide range of notch sensitivity. 
Results showed that life for tensile mode 
failures could be predicted from notched 
rupture tests 


Some Design Aspects of the Free-Piston 
Gas-Generator-Turbine Plant—Part I, 
Thermodynamics and Component 
Characteristics, by S. L. Soo, Assoc. Mem. 
ASME, Princeton University, Princeton, 
N. J., and W. A. Morain, Mem. ASME, 
The Cooper-Bessemer Corporation, Mount 
Vernon, Ohio. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 
55—A-146 (multilithographed; available 
to Oct. 1, 1956). 

DesiGn aspects of free-piston gas-gen- 
erator-turbine plants are presented, in- 
cluding: 

Practical consideration of the effects 
of valve pressure drops, heat-exchanger 
effectiveness, cooling, combustion, and 
component efficiencies in the analysis 
of simple or compound cycles; com- 
parison of cycles using thermodynamic 
charts taking into account the foregoing 
effects; component arrangements; and 
characteristics of pulsating flow through 
a turbine. 

From discussions covered in the paper, 
it can be concluded that: 


1 While the percentage valve pres- 
sure drop of both inlet and discharge 
valves affects greatly the plant perform- 
ance, the inlet-valve pressure drop is most 
significant in affecting the volumetric 
efficiency of the compressor. If valve 
pressure drops are high, there might be 
no advantage at all in a two-stage com- 
pressor arrangement. Supercharging is 
unique in reducing the space requirement 
of the plant due to its contribution to 
equivalent volumetric efficiency. 

2 Where compounding is 
from space and weight considerations, 
supercharging provides the highest 
“power density,’’ but two-stage com- 
pression has the advantage of reducing 
the air-temperature rise in the compres- 
sor cylinder. 

3 Intercooling reduces the work of 
compression, but aftercooling also can be 
beneficial in reducing jacket-cooling loss 
by lowering the temperature level of the 
power cylinder. 

4 Outward compression renders a 
gas generator more flexible in load 
changes and calls for less idling fuel than 
inward compression. These aspects are 
especially important in locomotive de- 
vices where an engine might idle for 
several days. 

5 Large exhaust-gas receiver volume 
gives better plant performance. The 
necessary receiver volume can be con 
siderably reduced by synchronized opera- 
tion of two or more units. 

6 Most of the foregoing criteria 
apply also to crank-type compound 
engines. 


justified 


Application of Internal Liquid Cooling 
to Gas-Turbine Rotors, by Sumner Al- 
pert, Mem. ASME, Ralph E. Grey, and 
Delson D. Drake, Solar Aircraft Company, 
San Diego, Calif. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55—A- 
202 er: to be published in 
Trans. ASME; available to Oct. 1, 1956). 


AppicaTion of internal liquid cooling 
to the rotor and blades of a gas turbine 
allows the inlet gas temperature to be in- 
creased and alloys low in strategic ma- 
terials to be used. A small gas turbine 
was designed for a gas temperature of 
1750 F with lean alloy rotor materials. 
The design featured closed-system cooling 
with interchangeable blades. Cold-air 
tests, hot tests, and endurance tests 
totaling 100 hr have been run on a 
single-stage test turbine. Acrodynamic 
and thermodynamic data correlated well 
with expected values and the mechani- 
cal performance was satisfactory. 

From the operation of a single-stage 
turbine, it has been concluded that 
the application of closed-system liquid 
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Cross section of single-stage gas turbine that was used for preliminary tests 


cooling to the rotor of a gas-turbine 
engine is entirely feasible and can re- 
sult in practical coniigurations that can 
yield acceptable performance. The com- 
promises required by cooling are not 
drastic if a careful design procedure is 
used. The mechanical operation of such 
a unit can be developed to the point 
where adequate life and service can be 
obtained. 

Data available from NACA and other 
sources on theoretical rates of heat 
transfer are usable, and correlation ob- 
tained during the test was considered to 
be good. 

With the application of liquid-cooling, 
alloys containing little or none of the 
strategic materials can be used and ade- 
quate life obtained, provided coatings or 
inhibitors are used which are adequate to 
prevent corrosion, both from hot gases 
and from the coolant itself. 

Based on the performance of the single- 
stage unit, the required performance as 
specified can be obtained in the three- 
stage turbine. 

Construction of a complete three- 
stage turbine component is currently un- 
der way at Solar Aircraft Company, and 
preliminary tests have already been run 
on a portion of that machine involving 
only the first of the three stages. These 
tests were run to evaluate a new method 
of blade attachment and sealing which 
will climinate the split-disk design. 
It is expected that the results of these 
and other tests on the complete unit can 
be reported in the near future. 
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Railroad Technology 


History and Development of the ACF 
Talgo, by J. R. Furrer, American Car and 


Foundry Division, ACF Industries, Inc., 
New York, N. Y. 1955 ASME Diamond 
— Annual Meeting paper No. 

55—A-131 ‘mulcilichographed, available 
to Oct. 1, 1956) 


For the past few decades the railway 
passenger field has been challenged by 
the economics and convenience of com- 
peting forms of transportation. This 
competition reflects itself today in a 
need for a new type of equipment which 
should offer the railroads the following 
basic advantages: Reduced operation 
and maintenance cost; reduced initial 
investment; improved scheduling po- 
tential. 

Certainly no single engineering device 
or system can be considered the ultimate 
solution to all problems. However, 
on the basis of six years and nearly one- 
million miles of successful revenue op- 
eration of the Talgo trains in Spain, 
lightweight low-center-of-gravity trains 
should be given serious considerations as 
an available solution to many of today’s 
problems, accerding to the paper. 

It is believed that great care must 
be taken in engineering the Talgo prin- 
ciple so that the resultant product may 
be easily integrated into our multi- 


million-dollar railroad systems. If this 
is done, lightweight low-center-of- 
and 


gravity passenger equipment can, 
should, play an important role in the 
future of the railway passenger field. 
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Adhesion—How Much? An Investiga- 
tion of the Causes of Low Wheel-to- 
Rail Adhesion and Possible Methods 
of Improving It, by F. G. Fisher, Reading 
Company Railroad, Reading, Pa., and R. K. 
Allen, General Electric Company, Erie, Pa. 
1955 ASME Diamond Jubilee Annual 
Meeting paper No. 55—A-132 (multi- 
lithographed; to be published in Trans, 
ASME; available to Oct. 1, 1956). 


Wueet-to-rait adhesion is funda- 
mental to the operation of a railroad. 
The potentially high tractive effort of 
modern diesel-electric and electric loco- 
motives has focused attention more 
sharply on conditions which limit ad- 
hesion. Train stalls, rail burns, flat 
wheels, and damaged electric traction 
equipment all point to the importance 
of the problem. Extensive tests have 
yielded much information on the causes 
of low adhesion and methods of im- 
proving it. The results indicate that 
running adhesions in excess of 26 per 
cent can be maintained by the applica- 
tion of certain materials to locomotive 
drivers or to the rail. 


Service Testing of Freight Cars, by O. C. 
Maier, Pullman-Standard Car Manufac- 
turing Company, Hammond, Ind. 1955 
ASME Diamond Jubilee Annual Meeting 
paper No. 55—A-139 (multilithographed; 
available to Oct. 1, 1956). 


Freicut cars and their components 
have been subjected to thousands of tests 
during the nearly 10 years we have been 
conducting our research activities and 
will be put through many thousands 
more, according to the author. Like 
all freight cars, Pullman standard cars 
start from their owner road's tracks and 
travel over 25 or 30 roads before return- 
ing to their home road. Then they 
start the cycle all over again. 

It is the maximum and most damaging 
conditions encountered in these assign- 
ments that are simulated in our research 
laboratories. 

What happens when a car is subjected 
to shock after shock in train operation 
and train movement with every switch- 
ing from railroad to railroad, train to 
train, train to siding at speeds ranging 
from 1 to 15 mph and at temperatures 
varying from 30 deg below to 110 deg 
above zero? The answers to these and 
other operating problems are extremely 
important to the builders, the railroads, 
and the shippers. 

Our Research and Development lab- 
oratories, with the aid of dynamic in- 
strumentation, and from the findings 
in its physical-testing, materials-testing, 
and welding laboratories, from its ex- 
perimental construction shops have these 
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objectives: The continual improvement 
of product designs and the reduction of 
damage to lading. 

From these laboratories, which con- 
tinually measure movement and material, 
come facts which make it possible for 
the freight car to meet the constantly 
changing requirements for efficient eco- 
nomical operation. 


Pullman-Standard’s Train X, by T. C. 
Gray, Mem. ASME, Pullman-Standard Car 
Manufacturing Company, Chicago, Il. 
1955 ASME Diamond Jubilee Annual 
Meeting paper No. 55—A-140 (multi- 
lichographed to be published in Trans. 
ASME; available to Oct. 1, 1956). 


Tus paper establishes the several basic 
objectives motivating introduction of 
Train X, and presents in digest forma de- 
scription of the more important design 
features calculated to meet these objec- 
tives, including a discussion of single- 
axle suspension, automatic coupling, 
structure, acoustic treatment, etc. 

In summary, the accomplishments re- 
flected in Pullman-Standard’s Train X 
are: 

1 Greatly reduced initial cost per seat. 
To the railroad which must constantly 
think in terms of capital investment, this 
fact is of vital importance. 

2 Important dollar savings in the 
fields of operation and maintenance. 
There can be no doubt but that these 
major-cost segments will be very favora- 
bly influenced by the greatly reduced 
train weight, use of remote auxiliary 
power source, plastic interiors, etc. 

3 Outstanding passenger comfort and 
appeal. Accomplishment of a pleasing 
and functional style (both interior and 
exterior), a method of compensating for 
undesirable body roll, and acoustical 
treatment for the reduction of noise 
levels are but prime illustrations of the 
““public-acceptance”’ principle which has 
influenced the entire design. 


Properties of Metals 


Structural Stability of Modified 12- 
Chromium Alloys, by W. C. Hagel and 
E. F. Becht, General Electric Company, 
Schenectady, N. Y. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55—A- 
173 (multilithographed; available to Oct. 
1, 1956). 


IN ADDITION tO possessing an attractive 
combination of mechanical properties 
for turbine applications, certain modi- 
fied 12-chromium alloys were found to be 
structurally stable after long-time static 
aging and service exposure at high tem- 
peratures. However, two precipitation 
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reactions have been observed to occur 
unpredictably in 12 Cr-Co-W-V alloy. 
The precipitating phases have been 
identified, and their effects upon me- 
chanical properties are reported. After 
about 200 hr at 800 to 950 F (425 to §10 
C), precipitation of chromium-rich fer- 
rite causes decreased impact resistance 
and increased hardness; after about 
6000 hr under stress at 950 to 1200 F 
(510 to 650 C), sigma formation causes 
an extreme decrease in impact resistance 
and no significant increase in hardness. 


Mechanical Properties at Elevated 
Temperatures of Ductile Cast Iron, 
by F. B. Foley, The International Nickel 
Company, New York, N. Y. 1955 ASME 
Diamond Jubilee Annual Meeting paper 
No. 55—A-204 (multilithographed; to 
be published in Trans. ASME; available 
to Oct. 1, 1956). 


Tue elevated-temperature properties of 
ferritic ductile cast iron for 100-deg 
intervals from 700 to 1200 F are sum- 
marized in which the values, other than 
those for short-time tensile tests, have 
been computed by means of the Larson- 
Miller equation. These are quite close 
approximations of values to be expected 
from wholly ferritic ductile iron. The 
presence of combined carbon will tend 
to increase these values, particularly in 
the low-temperature range, so that from 
this point of view they are minimum 
values. 


Education 


The Creative Engineer, by J. E. Arnold, 
Mem. ASME, Massachusetts Institute of 
Technology, Cambridge, Mass. 1955 
ASME Diamond Jubilee Annual Meetin 
paper No. 55—A-163 (multilithographed; 
available to Oct. 1, 1956). 


Tis paper on the creative engineer is 
based on the hypothesis that all people 
have a definite potential for creative 
activity, and that this potential can be 
realized through training and exercise. 
Some of the mental and emotional at- 
tributes of the creative personality are 
discussed. Mention is also made of some 
of the blocks that inhibit creative ac- 
tivity, along with suggestions for per- 
sonal development and the management 
of creative personnel. 


Evaluation, Distribution, and Training 
of Creative Men, by J. A. Anderson, 
General Motors Corporation, Flint, Mich. 
1955 ASME Diamond Jubilee Annual 
Meeting paper No. 55—A-211 (multi- 
lchagregheed: available to Oct. 1, 1956). 


AccorDING to this paper, a great cost to 


an organization are the losses that occur 
because of a lack of creativity—or a 
lack of the use of creativity. 

Such losses occur through ideas that 
are not thought of, through misplace- 
ment or poor supervision of creative 
people, and through a lack of training 
and identification. 

Because of this, the AC Spark Plug 
Division is carrying on an extensive 
program in the field of testing for crea- 
tivity, in the training and developing, 
and in placement. 


Mechanical Pressure 
Elements 


Recent Research on Flat Diaphragms and 
Circular Plates With Particular Refer- 
ence to Instrument Applications, by 
A. M. Wahl, Fellow ASME, Westinghouse 
Research Laboratories, Pittsburgh, Pa. 
1955 ASME Diamond Jubilee Annual Meet- 
ing < g No. 55—A-116 (multilitho- 
graphed; to be published in Trans. ASME; 
available to Oct. 1, 1956). 


A piscussion and literature survey of 
recent theoretical and experimental de- 
velopments relating to flat plates and 
diaphragms is given, with particular 
reference to applications in pressure- 
measuring instruments. 

Developments discussed include: Ef- 
fects of large deflections; initially 
buckled diaphragms; plates subject to 
plastic flow; analysis of temperature 
and acceleration effects in diaphragms 
for pressure Measurement. 

Some discussion of instruments utiliz- 
ing flat or nearly flat diaphragms is 
given and an attempt is made to indicate 
possible fruitful avenues of future re- 
search in the diaphragm field. 


Corrugated Metal Diaphragm Perform- 
ance, by A. V. Kankel and D. C. Whitten, 
The Bristol Company, Waterbury, Conn. 
1955 ASME Diamond Jubilee Annual 
Meeting paper No. 55—A-115 (multi- 
lithographed; available to Oct. 1, 1956). 


A proper_y designed corrugated metal 
diaphragm is an excellent pressure- 
measuring device. Generally the cor- 
rugations are concentric, although radial 
corrugations, or ribs, are sometimes used 
if a particularly rigid diaphragm is re- 
quired. The corrugations are usually 
made triangular, trapezoidal, or arc- 
shaped. The information presented in 
this paper was all obtained with dia- 
phragms having concentric arc-shaped 
corrugations. 

Diaphragm design is largely an em- 
pirical process. There have been a num- 
ber of papers dealing with the problem, 
some from the theoretical and some from 
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the practical point of view, but the prob- 
lem is so complex that we are far from a 
complete solution. The approximate 
effect on deflection of changes in di- 
ameter, thickness, number of corruga- 
tions, and corrugation depth is known. 
A recent National Bureau of Standards 
report also shows the effect of these 
variables on linearity. 

This paper presents additional data 
showing the effect of profile variables 
on diaphragm performance. The aim 
is not to develop formulas but rather to 
report some practical design information. 
The results were obtained by systemati- 
cally changing one variable at a time 
and noting the effect on linearity and 
deflection. 


Design of Corrugated Diaphragms, 
by J. A. Haringx, Mem. ASME, Philips 
Research Laboratories, Eindhoven, The 
Netherlands. 1955 ASME Diamond Jubilee 
Annual Meeting paper No. 55—A-112 
aubeiiithagreghel: available to Oct. 1, 
1956). 


THREE previous papers by the author 
set forth methods of calculating the ri- 
gidity of corrugated diaphragms, the 
stresses in the sheet material, and the 
nonlinearity of the relation between load 
and deflection. As a further step, the 
introduction of a few simplifying re- 
strictions having no fundamental effect 
on the problem leads to the conception 
of a chart giving at once the dimensions 
a diaphragm must have so as to conform 
to specific requirements. An example is 
included by way of illustration. 


Investigation of the Properties of Cor- 
rugated Diaphragms, by W. A. Wild- 
hack, R. F. Dressler, and E. C. Lloyd, 
Mem. ASME, National Bureau of Stand- 
ards, Washington, D. C. 1955 ASME 
Diamond Jubilee Annual Meeting paper 
No. 55—A-181 (uuhailichegpepheeds to 
be published in Trans. ASME; available to 
Oct. 1, 1956). 


Tue pressure-deflection characteristics 
of corrugated diaphragms are correlated 
by methods of dimensional analysis. 
Experimental results for various sizes, 
materials, thicknesses, and shapes of 
diaphragms indicate that the perform- 
ance for diaphragms of any given shape 
may be computed from a dimensionless 
formula derived from experimental data 
on other diaphragms of that shape. 
Linear shell equations are derived for 
combined bending and stretching effects 
with lateral loading terms for rotation- 
ally symmetrical shells in appropriate 
independent and dependent variations 
suitable for complicated meridial shapes, 
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and with boundary conditions asso- 
ciated with practical diaphragm applica- 
tions. The method used for solving this 
system of equations on an electronic 
digital computer is described and nu- 
merical solutions are presented for a 
specific diaphragm subject to uniform 
pressure loading. Suggestions are pre- 
sented for future research, both theo- 
retical and experimental, on diaphragm 
properties and performance. 


A Bibliography on Diaphragms and 
Aneroids, by G. H. Lee, Mem. ASME, 
L. M. Van der Pyl, Mem. ASME, Rockwell 
Manufacturing Company, Pittsburgh, Pa. 
1955 ASME Diamond Jubilee Annual 
Meeting Paper No. 55—A-180 (multi- 
lithographed; available to Oct. 1, 1956). 


’ 


Tue authors believe that this Bibliog- 
raphy includes all the available pub- 
lished data on diaphragms and aneroids 
up to the end of 1954. The search was 
conducted by the authors and the annota- 
tion was performed by Lyman M. Van 
der Pyl, Dr. George H. Lee, and Lyman 
Cook. 


Applied Mechanics 


Some Dynamic Properties of Oil-Film 
Journal Bearings With Reference to 
the Unbalance Vibration of Rotors, 
by A. C. Hagg, Mem. ASME, and G. O. 
Sankey, Westinghouse Research Labora- 
tories, East Pittsburgh, Pa. 1955 ASME 
Diamond Jubilee Annual Mecting paper 
No. 55—A-45 (in type; tobe published in 
Journal of Applied Mechanics; available to 
Oct. 1, 1956). 


Some dynamic properties of oil films 
have been determined experimentally 
and their significance in the problem of 
unbalance vibration and critical speeds 
of rotor systems is illustrated by an ex- 
ample. It is shown that oil films have 
an important role in the unbalance- 
vibration behavior of rotor systems, par- 
ticularly the vibration magnification at 
resonance. 


A Method for Calculating Stress-Con- 
centration Factors, by M. Hetenyi, Mem. 
ASME, The Technological Institute, North- 
western University, Evanston, Ill., and 
T. D. Liu, California Research Corporation, 
La Habra, Calif. 1955 ASME Diamond 
Jubilee Annual pegs. oe No. 55—A-81 

is 


Cin type; to be pu ed in Journal of 
Applied Mechanics; available to Oct. 1, 
1956). 


It 1s shown in this paper that along the 
root sections of filleted or notched bars 
there is a rapid rise in the transmitted 
shearing forces, and this may be regarded 
as the principal reason for the occurrence 
of stress peaks under these circumstances. 


By making a few assumptions concerning 
the distribution of these shear loads, 
the stress-concentration factors can be 
calculated with satisfactory accuracy for 
such cases which have been heretofore 
analytically intractable. 


Fluid Meters 


A Practical Pulsation Threshold for 
Flowmeters, by V. P. Head, Mem. ASME, 
Fischer & Porter Company, Hatboro, Pa., 
1955 ASME Diamond Jubilee Annual 
Meeting paper No. 55—A-188 (multi- 
lithographed; to be published in Trans. 
ASME; available to Oct. 1, 1956). 


Putsation intensity, I’, is defined as 
the ratio of extreme flow variation to 
average flow. An intensity T = 0.1 
is recommended as a practical pulsation 
threshold below which the perform- 
ance of all types of flowmeters will 
differ negligibly from the mathematical 
ideal of steady flow 

An equation suitable for estimating 
the error range at various intensities is 
presented, and the problems of correla- 
tion of attenuator performance and 
meter response are considered. 


Pulsation Errors in Manometer Gages, 
by T. J. Williams, University College of 
Swansea, Swansea, Wales. 1955 ASME 
Diamond Jubilee Annual Meeting paper 
No. 55—A-92 (multilithographed; to be 
published in Trans. ASME; available to 
Oct. 1, 1956). 


It is known that manometer gages of 
conventional design are subject to 
errors when the gas-pressure differential 
is pulsating. In this paper various 
factors contributing to the production of 
such errors are analyzed and the require- 
ments for their elimination established. 
A differential manometer capable of indi- 
cating the true time-mean of a pulsating 
head is described. 


Aviation 

Air Freight—A Blueprint for 1956, 
by J. C. Emery, Emery Air Freight Corpora- 
tion, New York, N. Y. 1955 ASME 
Diamond Jubilee Annual Mecting paper 
No. 55—A-86 (multilithographed; availa- 
ble to Oct. 1, 1956). 


AccorpinG to this paper, air-freight 
selling in 1965 must have a quality not 
previously characteristic of carrier sales 
departments. It must be selling based 
on knowledge and the application of that 
knowledge in a myriad of production and 
distribution situations. It must be 
selling that recognizes air freight as 
only one of a broad array of excellent 
transportation media—water, rail, and 
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highway—with which this nation is 
blessed and that works toward the goal 
of bringing air freight into its proper 
place in the network. Backed by air- 
carrier Management support and operat- 
ing performance, this kind of selling can- 
not fail. 

The time has come to initial the air- 
freight blueprint for 1965 and to pass it 
to the panel for review for correction of 
errors. 


Steam Power Generation 


A System of Charging for Steam in 
Industrial Plants With Power Genera- 
tion, by L. J. Sforzini, Mem. ASME, and 
A. C. Winslow, Jr., Eastman Kodak Com- 
pany, Rochester, N. Y. 1955 ASME 
Diamond Jubilee Annual Mecting paper 
No. 55—A-54 (multilithographed; availa- 
ble to Oct. 1, 1956). 


INpustRiAL plants with both steam 
loads and power services, the latter in- 
cluding electrical generation and in 
many instances also substantial amounts 
of mechanical power in the form of steam 
drives for refrigeration, compressed air, 
water pumping, etc., have a problem in 
determining how to collect and equitably 
allocate the charges for steam. Any 
system to Meet requirements must be 
able to meet two fundamental conditions: 
a) The system must accurately reflect 
the over-all results of operation of all 
power or utilities services, so as to per- 
mit checking and controlling 
6) it must accurately distribute the cost 
of all services to products at the various 
stages of manufacture 

The system developed in this paper 
by the authors may be described as a 
“Bru System.” 

This Btu system, it is believed, provides 
a method of equitably subdividing the 
steam charges to a multiplicity of power 
services in industrial plants with 
power generation and/or mechanical 
drives, and that it provides a method of 
readily checking and controlling costs. 
The resulting costs and/or fuel use rate 
can readily be compared to other plants. 
Further, once the system is worked up 
its use can be routine, provided cor- 
rections are made when equipment or 
other changes are made. 


costs; 


Aqueous Homogeneous Reactors for 
Producing Central-Station Power, 
by R. B. Briggs, Oak Ridge National 
Laboratory, Oak Ridge, Tenn. 1955 ASME 
Diamond Jubilee Annual Meeting paper 
No. 55—A-219 (multilithographed; 
available to Oct. 1, 1956). 


For many years aqueous homogeneous 
reactors have been among the most 
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promising “‘long-range prospects’’ for 
producing economical central-station 
power. Among the many attractive 
features which they derive from the use 
of aqueous-fluid fuel systems are ex- 
cellent fuel economy, adaptability to 
continuous fuel purification, excellent 
nuclear stability, and simple mechanical 
design. Exploitation of the advantages 
has been difficult because of problems of 
corrosion, fuel chemistry, containment 
of radioactive fluids at high temperature 
and pressure, and maintenance of radio- 
active equipment. 

Since 1950 the technology of the 
aqueous homogeneous systems has been 
under development at the Oak Ridge 
National Laboratory. The Homogene- 
ous Reactor Experiment was operated 
successfully in 1953 to demonstrate the 
nuclear stability and, to some extent, 
the chemical and engineering feasibility 
of this type of reactor when operated 
at a high enough temperature for power 
applications. The Homogeneous Re- 
actor test is being constructed as a pilot 
plant for developing power-reactor sys- 
tems and will be completed in 1956. 
Recently a major equipment manufacturer 
and a large power company revealed 
plans for participating in the develop- 
ment of the technology with the objec- 
tive of constructing a large homogeneous 
reactor power station to produce com- 
petitive power in 1962. 

General technology of aqueous homo- 
geneous reactors for central-station appli- 
cation is presented in this paper. Prob- 
lems of design and operation of cir- 
culating fuel reactors are considered in 
the discussion of the design of a 100-mw 
power station 


Metals Engineering 


On the Applicability of Notch Tensile- 
Test Data to Strength Criteria in 
Engineering Design, by J. D. Lubahn, 
Mem. ASME, General Electric Research 
Laboratory, Schenectady, N. Y. 1955 
ASME Diamond Jubilee.Annual Meeting 
paper No. 55—A-149 (multilithographed; 
to be published in Trans. ASME; available 
to Oct. 1, 1956). 


In NotcH tensile tests, as in any test 
to fracture, the results of the test are 
governed by two phenomena, i.e., the 
initiation of a crack, and separation of 
the specimen due to the propagation of 
that crack. The first of these phenomena 
is much better understood than the 
second; and most of the features of notch 
tensile testing which make the results 
intelligible are connected with the 
““ductility,’’ or the local strain at crack 
initiation. The nature of the crack propa- 
gation, on the other hand, is almost 


completely obscure; and consequently, 
although crack propagation is exceed- 
ingly important in many applications, 
such as the failure of welded ships, this 
aspect of fracturing will not be treated in 
the following. 

There has been very little change in 
the state of knowledge of notch tensile 
behavior since last reviewed, regarding 
either new experimental results or gen- 
eral concepts. It is not the purpose of 
this paper to summarize again the scien- 
tific status of the subject, and conse- 
quently only those few new experi- 
mental facts subsequent to the earlier 
survey are discussed. However, an effort 
is made to review the state of affairs of 
notch tensile testing from an engineering 
viewpoint, inquiring in particular as 
to what degree of applicability the cur- 
rent scientific knowledge has to engineer- 
ing problems. The unanswered question 
of how to design a part in such a way as 
to avoid fracturing in service is one of the 
most important engineering problems of 
today. 


Effect of Surface Finish on the Fatigue 
Strength of Titanium Alloys RC 
130B and Ti 140A, by G. M. Sinclair, 
H. T. Corten, Assoc. Mem. ASME, and 
T. J. Dolan, Mem. ASME, University of 
Illinois, Urbana, Ill. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 55—A- 
197 (multilithographed; to be published 
in Trans. ASME; available to Oct. 1, 1956). 


AN INVESTIGATION was made of the 
effect of various surface-finishing opera- 
tions on the fatigue strength of two 
titanium alloys, RC 130B and Ti 140A. 
The types of finish studied included 
rough-machined, machined and me- 
chanically polished, cold-rolled, electro- 
polished, and ground surfaces. Through 
the use of microhardness measuring 
techniques it was found that the different 
finishing methods introduced varying 
degrees and varying depths of cold work 
in the surface layers of the metal. Cold- 
rolling produced the highest hardness 
in the surface layer while grinding gave 
the lowest value; in one case the ground 
surface appeared to be slightly softer 
than the inner-core metal. 

In general, the fatigue strength for 
lifetimes exceeding 2 x 10’ cycles was 
found to vary according to the hardness 
of the surface layer with the highest 
hardness corresponding to the greatest 
fatigue strength. Roughness of the sur- 
face was also found to influence fatigue 
strength but to a much lesser degree 
than hardness. As a first approximation 
the relationship between surface hard- 
ness, surface roughness, and fatigue 
strength could be expressed by an equa- 
tion of the form Z = KX~*Y> where 
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Z is fatigue limit, X is surface roughness, 
Y is hardness, and K, a, and b are con- 
stants of the material. Data from the 
present study were evaluated in terms of 
this equation and the results are presented 
in the form of a nomograph. Results of 
tests made on notched specimens appear 
to indicate that titanium is less notch- 
sensitive in fatigue than was previously 
reported. Early reports of extreme 
notch sensitivity may have resulted 
from comparisons made between notched 
and smooth specimens having quite dif- 
ferent surface preparations in the test 
section. 


Certain Departures From Plastic Ideality 
at Small Strains, by H. A. Lequear and 
J. D. Lubahn, Mem. ASME, General Elec- 
tric Company, Schenectady, N. Y. 1955 
Diamond Jubilee Annual Meeting paper 
No. 55—A-15 i (maltilithographed, availa- 
ble to Oct. 1, 1956). 


ROOM-TEMPERATURE experiments in- 
volving strains up to about 1 per cent 
have been performed on OFHC copper. 
These experiments show that the results 
of creep tests and tensile tests can be re- 
lated, within certain limitations, in 
terms of the rate sensitivity. Rate sensi- 
tivity is the increase in stress required to 
cause a Certain increase in strain rate at a 
given strain. 

The foregoing relation between creep 
and tensile behaviors is a consequence of 
the concept that plastic-deformation be- 
havior depends only on current condi- 
tions, and not on the prior history. This 
relation is restricted to isothermal con- 
ditions and monotonic loading Cin- 
creasing or constant, but not decreasing, 
load). Room-temperature creep curves 
are essentially straight lines on log-log 
paper. Extrapolation of these curves 
indicates that there would not be much 
more creep in long-time service at room 
temperature than in a short-time lab- 
oratory test. 


Creep Damage in a Cr-MO-V Steel as 
Measured by Retained Stress-Rupture 
Properties, by M. H. Jones and W. F. 
Brown, Jr., Lewis Flight Propulsion Labora- 
tory, Cleveland, Ohio, and D. P. Newman, 
Naval Ordnance Testing Station, Inyokern, 
China Lake, Calif. 1955 ASME Diamond 


Jubilee Annual Mecting oo No. 
55—A-175 (multilithographed; available 
to Oct. 1, 1956). 


Ir 1s well known that a material sub- 
jected to progressive creep eventually 
fractures at a time determined by the 
applied stress and temperature. How- 
ever, the processes which exhaust the 
metal ductility in creep are very poorly 
understood. Until these processes are 
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clearly defined it is not possible to arrive 
at a satisfactory fracture theory for creep 
nor is it possible to predict intelligently 
the effects of creep history on the rupture 
life. 

The object of the present investigation 
is to reveal the influence of the following 
variables on creep damage: (a) Fraction 
of life exhausted by creep, (6) creep- 
stress levels resulting in widely dif- 
ferent ductilities, (¢) combined effects 
of creep strain and time, and (@) the in- 
fluence of reheat-treatment. In addition, 
an attempt is made to show the relation 
between notch sensitivity and creep 
damage and to discuss a mechanism to ex- 
plain both these phenomena. 


Production Engineering 


Foundry Automation and the Shell- 
Molding Process, by J. Sutherland, 
Foundry Equipment Division, Link-Belt 
Company, Chicago, Ill. 1955 ASME Dia- 
mond Jubilee Annual Meeting paper No. 
55—A-162 (multilithographed; available 
to Oct. 1, 1956). 


Tue shell-molding process represents 
to the foundry industry a step closer 
to the automatic or push-button foundry. 
The process, which consists of making 
thin resin-bonded shells, provides com- 
paratively light molds and a subsequent 
reduction in material requirements, sim- 
plifying the design of automatic equip- 
ment. The foundry industry, through 
mechanization, has been gradually ap- 
proaching automation during the past 
20 or 25 years, and the shell-molding 
process will greatly advance this degree 
of automation. 


Heat Transfer 


An_ Investigation of Convection Héat 
Transfer in a Porous Medium, by S. M. 
Marco, Mem. ASME, and L. S. Han, Mem; 
ASME, Ohio State University, Columbusy 
Ohio. 1955 ASME Diamond Jubilee Annual 
Mecting paper No. 55—A-104 (multi- 
lithographed; available to Oct. 1, 1956). 


Tue complex configuration of any 
porous medium precludes the possibility 
of using an analytical method such as 
has produced satisfactory results in other 
phases of free and forced convection 
which involved relatively simple con- 
figurations. Consequently, an alternate 
approach, based on dimensional analysis 
and experimental correlation, is neces- 
sitated. 

For the purpose of achieving gen- 
erality, heat-transfer correlations must 
not be governed by the particular units 
employed. This then points to the for- 
mation of dimensionless variables as the 
working parameters, viz., Prandtl, Reyn- 
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fluid 


olds, and Nusselt numbers. 
the first variable describes the 
properties, Reynolds and Nusselt num- 
bers are indexes of the flow and thermal 
quantities. Both parameters contain a 
linear dimension which ‘‘characterizes”’ 
the geometry of the physical system in- 
volved. Whereas this dimension is 
easily determined for the more conven- 
tional heat-transfer systems, its de- 
termination represents a major task for 
porous media because of geometrical com- 
plexity. This complex nature of the 
porous structure also has made useless 
the concept of a film heat-transfer co- 
efficient which can be computed, since 
in porous media it is impossible to meas- 
ure the area exposed to the heat-exchange 
fluid. 

The primary purpose of this investiga- 
tion was to produce results of practical 
and general utility. It was therefore de- 
sirable to develop methods which make 
possible the use of the experimental data 
to predict the quantity or rate of heat 
transfer. One convenient concept was 
a heat-transfer coefficient defined as the 
rate of heat transfer per unit volume 
(gross) per unit temperature difference. 
If empirical results can be correlated 
with such a modified heat-transfer co- 
efficient, the information can be useful 
for heat-transfer calculations for other 
porous media in which the volume of 
the porous material can be measured. 


Liquid-Droplet Heating and Evaporation 
in a High-Temperature Gas Stream, 
by J. W. Rizika, Assoc. Mem. ASME, 
Massachusetts Institute of Technology, 
Cambridge, Mass. 1955 ASME Diamond 
Jubilee Annual Meeting paper No. 
55—A-154 (multilithographed; availa- 
ble to Oct. 1, 1956). 


Tus paper is concerned with the analy- 
sis of the heating and evaporating proc- 
esses which occur when a liquid droplet 
or droplets are suddenly injected into a 
moving, high-temperature gas stream. 

Essentially a refinement and an ex- 
tension of an earlier work, this analysis 
is concerned with both the process of 
adding sensible heat to the liquid drop- 
let prior to the commencement of droplet 
evaporating and the processes of evapora- 
tion and addition of sensible heat to the 
droplet vapor which has evaporated. 
The analysis of the latter process differs 
from that presented in the earlier work 
in that fewer simplifying assumptions 
are made. In addition, a means of esti- 
mating an average droplet diameter re- 
sulting from a liquid jet being sprayed 
into a moving gas stream is discussed 
in the present paper. Practically, the 
analysis presented herein enables the pre- 
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diction of the channel length required 
to satisfactorily cool gases in the low 
and medium-temperature range (hun- 
dreds of deg F) as well as in the high- 
temperature range (thousands of deg F). 


Flow Sampling and Discharge Measure- 
ment in Geothermal Bores, by C. J. 
Banwell, Dominion Physical Laboratory, 
Lower Hutt, New Zealand. 1955 ASME 
Diamond Jubilee Annual Meeting paper 
No. 55—A-97 (multilithographed; availa- 
ble to Oct. 1, 1956). 


Tue development of a sampler for 
measuring the heat and mass discharges 
of steam bores is described, and the re- 
sults obtained in a number of test runs 
are compared with those given by full- 
scale separating and metering equipment. 
The sampler also has been used to in- 
vestigate the flow distribution across a 
free-steam water jet, and the results are 
shown in graphical form, and some of 
their implications discussed. 


Temperature and Velocity Distribution 
in Turbulent Flow of Mercury, by B. H. 
Amstead, Assoc. Mem. ASME, H. E. 
Brown, and B. E. Short, Fellow ASME, 
The University of Texas, Austin, Texas. 
1955 ASME Diamond Jubilee Annual Meet- 
ing = a No. 55—A-107 (multilitho- 
graphed; available to Oct. 1, 1956). 


Tus paper presents results of an in- 
vestigation made with mercury flowing 
turbulently in a circular pipe under 
isothermal and nonisothermal condi- 
tions. Velocity and temperature trav- 
erses were made in a water-cooled, 1!/-- 
in. nickel-pipe test section at Reynolds 
moduli between 218,500 and 811,500. 

Experimental heat-transfer results are 
given and compared to those obtained by 
other investigators. Data are presented 
confirming that there are locations in 
any fluid stream where average tem- 
peratures and velocities can be obtained 
by single probing devices, thus eliminac- 
ing the need for complete traverses to ob- 
tain average values. 
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Plane Stress and Plane Strain, by H. A. Lang. 

The Nonlinear Bending of Thin Circular 
Rods, by H. D. Conway. (55—A-24) 

Asymmetrical Bending of a Cylindrically 
Acolotropic Tapered Disk, by E. S. Baclig 
and H. D. Conway. (55—A-20) 

Rigidity of Orthogonally Stiffened Plates, 
by N. J. Huffington, Jr. (55—A-12) 

Large Deflections of Elliptical Plates, by 
N. A. Weil and N. M. Newmark. (55—A-2) 

Plastic Buckling of Plates, by P. P. Bijlaard. 
(55—A-8) 

Bending Creep and Its Application to Beam- 
Columns, by L. W. Hu and N. H. Triner. 
(55—A-21) 

Combined Stress Tests in Plasticity, by 
Aris Phillips and Lloyd Kaechele. (55—A-15) 

The Load-Carrying Capacity of Circular 
Plates at Large Deflection, by E. T. Onat and 
R. M. Haythornthwaite. (55—A-14) 

Plastic Deformatiqn in a Deeply Notched 
Bar, by L. Garr, E. H. Lee, and A. J. Wang. 
(55—A-23) 

On Axially Symmetric Bending of Nearly 
Cylindrical Shells, by R. A. Clark and E. 
Reissner. (55—A-18) 

Analysis of Short Thin Axisymmetrical 
Shells Under Axisymmetrical Edge Loading, 
by G. Horvay, C. Linkous, and J. S. Born. 
(55—A-3) 

Displacements in an Elastic-Plastic Cylin- 
drical Shell, by P. G. Hodge, Jr. (55—A-4) 

Stress Concentration Caused by Multiple 
Punches and Cracks, by Michael Sadowsky. 
(55—A-16) 

The Stress Distribution in a Strip Loaded in 
Tension by Means of a Central Pin, by P. S. 
Theocaris. (55—A-34) 

Solutions of the Equations of Elasticity for 
Porous Materials, by M. A. Biot. (55—A-7) 

Natural Frequencies of Continuous Plates, 
by A. S. Veletsos and N. M. Newmark. 
(55—A-11) 

Bending Vibrations of Variable Section 
Beams, by E. T. Cranch and Alfred A. Adler. 
(55—A-19) 

Matrix Solution for Vibration of Non- 
uniform Disks, by F. F. Ehrich. (55—A-17) 

Studies in Dynamic Photoelasticity, by M. 
M. Frocht and P. D. Flynn. (55—A-1) 

The Effect of the Earth's Rotation on 
Laminar Flow in Pipes, by G. S. Benton. 
(55—A-9) 

Flow of Gas Through Porous Media, by J. 
S. Aronofsky and J. D. Porter. (55—A-13) 


Discussion 


Discussion on previously published papers 
by W. N. Findley and J. J. Poczatek; David 
Sinclair; M. M. Frocht and Roscoe Guernsey, 
Jr.; G. A. Zizicas; M. C. Junger; R. T. 
Hinkle, C. Ip, and J. S. Frame; E. J. Scott and 
D. R. Carver; H. Okubo and S. Sato; H. 
Becker; R. S. Brand; E. A. Davis; I. Cornet 
and R. C. Grassi; J. Denavit and R. S. Harten- 
berg; F.M. Lewis; N.J. Hoff; H.G. Hop- 
kins and W. Prager; F.A.McClintock; C.T. 
Wang, R. J. Vaccaro, and D. F. De Santo; 
B. W. Shaffer and R. N. House, Jr.; B. T. 
Plymale and R. Goodstein; and M. Mordu- 
chow, S. W. Yuan, and H. Reissner. 
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Comments on Papers 


Warning to 
Professional Engineers 
Comment by Lowell C. Cockel, Jr.! 


Mr. VeatcH? is to be congratulated 
for his timely, important contribution. 
Naturally we like to approach a subject 
carefully, and it seems particularly im- 
portant here that the issues remain quite 
vigorously clear. Further, it seems that 
remedial action should be formulated and 
carried out with equal care and vigor. 

Perhaps in this case we should use the 
term ‘‘professional engineer,’ so well de- 
fined by Dr. Stratton in the same issue, 
as synonymous of and interchangeable 
with “‘consulting engineer.’" The quali- 
ties of a professional engineer, difficult of 
definition, are to an important degree 
related to care for the interests of those 
he serves. He does not individually pre- 
vail without justice. And all the history 
of mankind teaches that there is no jus- 
tice without law, no law without en- 
forcement. Neither does the professional 
engineer of himself perpetuate or improve 
in quality without an atmosphere favor- 
able to his refinement. 

It must be assumed that those who re- 
quire the services of a professional engi- 
neer will be incompetent to judge the 
utility of such service. It also must be 
assumed that they cannot differentiate 
among imitations and gradations of 
quality. It is then impossible for a pro- 
fessional engineer consistently to sur- 
mount offers replete with dissimulation. 
He also is at a disadvantage if he must 
compete with engineering offered in com- 
bination with other items. Those who 
would confound him must be assumed to 
know this. 

From the foregoing considerations it 
seems clear that professional engineers 
must be the law-givers. Their law must 
be conceived and executed to show their 
position clearly to the public in a manner 
beyond reproach and with suitable dig- 
nity. Further, it seems clearly their duty 
to extirpate violators faithfully. If the 


! Mechanical Engineer, Sierra Madre, Calif. 
Assoc. Mem. ASME. 

2 “Dangers Ahead for the Engineering Pro- 
fession,’’ by N. T. Veatch, Mecnanicat Enot- 
NEERING, vol. 77, November, 1955, pp. 971- 
974. 


378 








violators can succeed by avoiding the 
mention of engineering or by sharp prac- 
tice, injustice will be done and the pro- 
fessional engineer will have failed his 
duty. 

The present situation seems to provide 
considerable evidence that the profes- 
sional-engineer’s law and enforcement are 
inadequate. Two frameworks are pres- 
ently available for immediate rectifying 
action: (1) The several professional soci- 
eties and associations, and (2) the basis 
for licensing bodies established by the 
states. Let us carefully and vigorously 
continue to define the problem, improve 
solutions, perfect means for enforcement, 
and carry them out. 

At the same time we must be carefully 
just in our contacts with our neighbors. 
It seems particularly important to see 
that due consideration is given to repu- 
table contractors and fabricators. Each 
of these performs an important service, 
but it seems distinct from conception and 
design. Further, it seems important to 
respect the place of technical people 
other than professional engineers. Pro- 
fessional engineers may rise from such 
ranks, but they also contain those who 
will not. Their problems also seem dis- 
tinct 


Who’s Who in Engineering 
Comment by H. J. Hirschhorn’ 


Tuis study‘ is of interest to all gradu- 
ate engineers as it poses the question of 
the rating of colleges of engineering. 
The authors have used two methods: 
(1) The total number of graduates who 
made ‘‘Who’s Who,"’ and (2) the percent- 
age of graduates who made ‘Who's 
Who.”’ It would be interesting to com- 
pare these ratings with other methods. 
The following come to mind readily: 


(a) Ratio of students to faculty. 

(6) Ratio of graduate to undergradu- 
ate students at that college. 

(¢) Percentage of undergraduates who 

5 Design Engineer, United States Gypsum 
Company, Chicago, Ill. Associate Mem. 
ASME. 

***A Study of College Graduates in the 
1954 Edition of ‘Who's Who in Engineering,’ "’ 
by C. J. Baer, MecHanicat ENGINEERING, Vol. 
77, October, 1955, pp. 890-892. 


on Migelanenu Subjects 


obtained MS degrees at any other college. 

(d) Percentage of undergraduates who 
obtained PhD degrees at other colleges. 

(¢) Average number of undergradu- 
ates in engineering. 

Cf) Percentage of BS graduates who 
obtained PE licenses. 

Statistical methods of correlation and 
regression between these would not be 
too difficult to apply, and might have 
unexpected results. 


Comment by C. R. Soderberg’ 


In Table 2 of the article, M.I.T. is 
listed as having 27,088 BS graduates 
from its inception to June, 1954. I 
should like to point out that, of those, 
only 22,877 represent the degrees in 
engineering, which will change the 
percentage from 3.44 to 4.06. I wish to 
emphasize in addition that the inclusion 
of deceased alumni places the older 
schools in an abnormally unfair position. 
For M.I1.T., for example, it is estimated 
that there are now 18,300 living alumni 
with BS degrees in engineering. The 
number of people listed in ‘“‘Who’s Who 
in Enginecring,"’ 930, represents approxi- 
mately 5 per cent of this number. 


Author’s Closure 


Each of the six proposals made by Mr. 
Hirschhorn would, if developed, pro- 
vide interesting and useful information. 
The ratio of students to faculty, for 
instance, would provide a minimal stand- 
ard which could be used by the Engi- 
neers’ Council for Professional Develop- 
ment in its accreditation program, and 
might do as much for undergraduate 
education as the newly adopted curricula 
restrictions. 

The median undergraduate enrollment 
figure for 150 accredited engineering 
schools was 747 students in the fall of 
1954. The mean figure, which is not as 
easily available, would have been some- 
what higher. 

In reply to Dean Soderberg, it should 
be stated that the Massachusetts In- 
stitute of Technology was requested by 
letter, dated March 23, 1955, to supply 
(a) the number of living engineering 

5 Dean, School of Engineering, Massachu- 


setts Institute of Technology, Cambridge, 
Mass. Fellow ASME. 
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College 
South Dakota School of Mines 
Wisconsin University 
Delaware University 
Pratt Institute 
Lehigh University 
California University 
Lafayette College 
Colorado University 


Table | 
Total BS grads No. graduates Per cent 
through June, 1954 in Who’s Who listed 
1843 153 8.30 
10880 350 3.22 
733 23 3.14 
1440 44 3.05 
6000 est. 172 2.87 
12136 334 279 
2897 78 2.7 
6813 178 2.61 
5877 90 1.53 
10014 144 1.44 


Michigan State 
Illinois Institute of Technology 


graduates, or (6) the total number of 
BS engineering graduates of that institu- 
tion through 1954. It is regrettable that 


Reviews of Books 


‘ 


Solar-Energy Research 


Sorar Enercy Resgarcu. Farrington Danicls 
and John A. Duffie, editors. The University 
of Wisconsin Press, Madison, Wis., 1955. 
Cloth, 6 X 91/4 in., figs., tables, bibliog- 
raphy, index, plates, xv and 290 pp., $4. 


Reviewed by F. C. Hooper’ 
Tuis book has been prepared by the 


editors largely from information initially 
presented at the Wisconsin symposium on 
solar energy held in September, 1953. 
Except for introductory and closing re- 
marks it is composed of articles prepared 
by 31 different authors, most of whom at- 
tended the conference and subsequently 
set down in varying degrees of detail the 
substance of their contributions to that 
Meeting. 

The scope of the topics considered 
covers the whole spectrum of interest in 
solar energy. This includes work 
directed toward the possible space-heat- 
ing, electric-power generation, solar- 
water distillation, and solar-furnace ap- 
plications, and discussions on the corre- 
sponding fundamental studies of solar- 
heat energy collection, electrochemical, 
photochemical, and photosynthetic proc- 
esses. 

Such broad coverage does, of course, 
restrict the amount of information pre- 
sented on any one topic. In consequence, 
to a worker in any specific field of solar 
research the book is unlikely to provide 

1 Assistant Professor of Mechanical Engi- 
a University of Toronto, Toronto, Ont., 

an. 
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the official custodian of the records, the 
registrar, did not transmit the desired 
information. 





Library Service 

ENGINEgERING Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge. 
The Library also prepares bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N. Y. 











much new specific information in his own 
field. It would, however, reveal to him 
the general outlines of the work being 
carried out in parallel fields and possibly 
lead him to a broader appreciation of the 
present status of solar-energy utilization 
research. 

The material has been organized, more 
or less logically, into ten sections. This 
should facilitate use of the book as a 
general reference, possibly the use to 
which this work is best-suited. An ex- 
cellent bibliography covering publica- 
tions up to 1954 has been included, to- 
gether with an adequate index to both 
authors and topics. There is also ap- 
pended a survey of some 240 U. S. Patents 
relating to the use of solar energy. These 
date from 1852 to the present and are of 
possible legal and of certain historic 
interest. 


Information on engineering enroll- 
ments for ten of the schools was re- 
ceived too late to be included in Table 
2 of the original article. Their enroll- 
ments and percentages of graduates 
listed in ‘‘Who’s Who in Engineering”’ 
are shown in Table 1. 

The South Dakota School of Mines and 
Technology had the highest percentage 
of all institutions for which we have 
data, including those schools listed in 
the original report. 

Charles J. Baer.® 

6 Assistant to the Dean, University of 
Kansas, School of Engineering and Archi- 
tecture, Lawrence, Kan. 





It is probably fair to say that this work 
is something more than the usual pro- 
ceedings of a scientific meeting, but cer- 
tainly lacks the continuity, organization, 
or completeness which is associated with 
a standard reference work. 





FoR STEEL PiPinG 
American Society for Testing 
425 p., 
These 
specifications cover pipes used to convey 
liquids, vapors, and gases at normal and ele- 


ASTM_ SpeciricaTIons 
MatTERIALS. 
Materials, Philadelphia, Pa., 1955. 
9 X 6in., paper. $4. (Members $3.). 


vated temperatures; still tubes for refinery 
service; tubes for heat exchangers, condensers, 
boilers, and superheaters; and materials used 
in pipe and related installations. Forty-seven 
of the fifty-eight standards in this compilation 
were not included in the 1954 issue. 


ASTM Sranparps ON Ptastics. American 
Society for Testing Materials, Philadelphia, 
Pa., 1955. 790 p., 9 X 6 in., paper. $5.75. 
This is a new edition of a special compilation 
of all the specifications, methods of test, defini- 
tions, etc., relating to plastics. Of the 143 
standards included, 4 are new and 41 have been 
revised, reaffirmed, or advanced from tentative 
status since publication of the previous edition 
in 1954. 

BERECHNUNG UND GgsTALTUNG Von Gum- 
MIFEDERN. By E. F. Gobel. Second edition, 
1955, Springer-Verlag, Berlin,Germany. 86 p. 
6 X 93/s in., paper. 9 DM. 

Rubber springs and other similar engineer- 
ing uses of rubber are dealt with in this small 
book. Design calculations, construction de- 
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tails, practical applications, and testing meth- 
ods are described and illustrated. There is a 
bibliography of German references of the past 
twenty years. 


Bis.ioGRAPHICAL ABsTRACTS ON EVALUATION 
or BricHTENING AGENTS FOR DerTERGENTS 
Usace. Prepared by L. E. Weeks (Special 
Technical Publication no. 177). 1955, Ameri- 
can Society for Testing Materials, Philadel- 
phia, Pa., 9 p., 6 X 9in., paper. $1.50. In- 
cludes thirty-seven references covering instru- 
ments and methods for the measurement of 
brightness imparted to various types of fiber 
by agents in dyes or detergents. The refer- 
ences are listed by year (1943-1955), then by 
author or journal, and are indexed by author 
and subject. 


DesiGn or Pieinc Systems. By The M. W. 
7 Company. Second dhiee, 1956, 
John Wiley and Sons, Inc., New York, N. Y. 
365 p-» 83/, x 1l'/, in., bound. $15. Spe- 
cific design procedures for entire piping sys- 
tems and individual components are presented, 
along with the background information 
needed for applying analytical results and han- 
dling special situations met in designing critical 
piping. The opening chapters deal with phys- 
ics of materials, the capacity of piping to 
carry various loadings, and local flexibility 
and stress intensification. In the revision, the 
pin ey on simplified methods of flexibility 
analysis and the Kellogg general analytical 
method have been greatly enlarged, and new 
chapters have been added on expansion joints, 
supports, and vibration. Bibliographies and 
an appendix containing charts and tables are 
included. 


ELevaTeD-TeMPERATURE Propertizs or Car- 
Bon Streets. (Special Technical Properties, 
no. 180). American Society for Testing Ma- 
terials, Philadelphia, Pa., 1955. 63 p., 11 X 
8'/2 in., paper. $3.75. Data for tensile and 
yield strength, elongation and reduction of 
area, stresses for creep rates of 0.0001 and 
0.00001 per cent per hour, and rupture strengths 
for 100, 1000, 10,000, and 100,000 hours are 
given for the following: killed carbon steel 
(0.18 to 0.24C); ASTM A201 Grade B plant 
steel (0.24C max); ASTM A106 Gralle B 

ipe steel (0.30C max); killed carbon steel 
0.27 to 0.58C); aluminum killed steel; open 
steel (rimmed or capped); and miscellaneous 
carbon steels. The information is presented 
in graphical form and supplemented by data 
sheets. 


Founpations or Propuctiviry ANALYSIS. 
By BelaGold. University of Pittsburgh Press, 
Pittsburgh, Pa., 1955. 303 p., 89/4 X 54/2 in., 
bound. $5. The purpose of this monograph 
is to develop effective methods for the analysis 
and poneae se management of changes in indus- 
trial productivity. The five parts of the study 
cover objectives and methods of analyzing 
yi the component of productivity; 
actors involved in adjustments in produc- 
tivity; the effects of various forms of produc- 
tivity adjustments; and cost and other objec- 
tives as guides for management in the formu- 
lation of pales in regard to productivity ad- 
justments. 


FUNDAMENTALS OF Press Toot Desicn. By 
W. F. Walker. Philosophical Library, Inc., 
New York, N. Y., 1955. 152 p., 89/4 X 59/4 
in., bound. $4.75. This book gives concise 
 egenig information on the design of tools 
or over twenty different operations performed 
by the more commonly used types of press 
tools. The operations treated include blank- 
ing, piercing, clipping, shaving, notching, 
bending, drawing, cupping, and so on, with 
variations of adh operation illustrated by a 
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series of drawings. Basic information on the 
construction and uses of the various types of 
tools is included, and the calculation of blank 
sizes and selection of tool materials are briefly 
considered. 


Hanpsucw per Werxstorrprirunc. Vol. 
2: Die Priifung der metallischen Werkstoffe 
Edited by E. Siebel. Second edition, 1955, 
Springer-Verlag, Berlin, Germany. 754 Ps 
6'/s X 97/s in., bound. 118.50 DM. This 
second volume of a five-volume set on ma- 
terials testing covers the testing of metallic 
materials. The several sections cover the 
equipment and procedures for the following 
testing methods: tension, impact, vibration, 
hardness, and various special industrial opera- 
tions. The testing of wire, bearing materials, 
welds, wear, and other specific materials and 
effects are also dealt with. There are nu- 
merous bibliographic footnotes. 


Low Temperature Puysics. By L. C. Jack- 
son. Fourth edition, 1955, John Wiley and 
Sons, Inc., New York, N. Y. 158 p., 41/4 X 
6°/sin., bound. $2. A concise survey of the 
general principles of selected aspects including 
the sculuaien and measurements of low tem- 

ratures, liquid and solid helium, specific 
rs electrical conductivity, and magnetism. 
A brief bibliography is supplied for those 
interested in more comprehensive studies of the 
subjects discussed. 


Mopsrn Puysics. A Textbook for Engineer. 
By Robert L. Sproull. 1956, John Wiley and 
Sons, Inc., New York, N. Y. 491 p.,6X 9!/4 
in., bound. $7.75. An pai ot introduc- 
tion to physics and its applications, based on a 
course given to undergraduate students and 
engineers in industry. The opening chapters 
cover particles and their interactions, and the 
laws that govern the behavior of particles in 
atoms and nuclei. Quantum mechanics, intro- 
duced early in the book, is used throughout to 

ovide explanations of such engineering prob- 
ems as the operation of transistors, charac- 
teristics of electron tubes, and nuclear reac- 
tors. Whenever possible the experiments of 
modern physics are applied to engineering 
instrumentation and to the understanding of 
processes and materials. 


Nucrear Maonetic Resonance. By E. R. 
Andrew. Cambridge University Press, New 
York, N. Y., 1955. 265 p., 83/4 X 55/s in., 
bound. $6.50. A cumapehanibes review cov- 
ering basic theory, experimental methods, 
applications in the measurement of nuclear 
properties, and the properties and applications 
of the phenomenon in liquids and gases, non- 
metallic solids, and metals. Some of the 
many applications discussed are the use of the 
resonance spectrum to reveal information on 
the structure of nonmetallic solids, to study 
the magnetic properties of ferromagnetic crys- 
tals, to provide information on the short- 
range order of alloys, and to discover defects in 
both metals and nonmetallic solids. A bibli- 
ography of over four-hundred references is in- 
cluded. 


Nucrear Rapiation Detectors. By J. 
am John Wiley & Sons, Inc., New York, 
N. Y., 1955. 184 p., 69/4 X 41/4 in., bound. 
$2.50. A brief summary of basic information 
intended for users and designers of detectors. 
The discussion covers the processes by which 
neutrons and electromagnetic radiation pro- 
duce effective particles; the interaction of nu- 
clear radiation with matter; detection media; 
the efficiency of detectors; scintillation count- 
ers; and ionization devices. References are 
listed after each chapter, and a general bibli- 


ography is appended. 
ProressionaAL Enoingers ExaMINATIONS— 





By William S. 
LaLonde, Jr. 1956, McGraw-Hill Book Com- 
pany, Inc., New York, N. Y., 462 p., 5'/2 X 
8!/,in., bound. $6.50. Eighty per cent of the 
500 problems in this book have been taken from 
past examinations given in many states; the 
remainder have been added to give better 


QuESTIONS AND ANSWERS. 


coverage of some subjects. The questions 
have been selected to represent all the major 
phases of examinations for professional en- 
gineers and engineers-in-training, and the 
answers are given in the detailed form ac- 
ceptable to examiners. General information 
on registration, experience, qualifications, 
and so on, is included in an introductory 
section. 


Diz Pumpen. By E. Fuchslocher and H. 
Schulz. Ninth edition, 1955, Springer-Verlag, 
Berlin, Germany, 188 p., 6'/4 X 9/sin., bound. 
16.50 DM. A standard text covering the 
fundamental principles, design calculations, 
construction details, and examples of applica- 
tions of centrifugal and reciprocating pumps. 
A final brief chapter discusses jet pumps and 
steam injectors. 


REGELUNGSTECHNIK. By Georg Hutarew. 
1955, Springer-Verlag, Berlin, Germany. 
176 p., 6'/s X 91/, in., bound. 21 DM. An 
introductory text in the field of mechanical 
control methods, including a detailed treat- 
ment of the regulation of Tedealie turbines. 
The treatment is sufficiently mathematical 
to cover the theory for the student as well 
as providing a practical approach for the 
engineer. 


Rororcrart. By R. N. Liptrot and J. D. 
Woods. Butterworths Scientific Publications, 
London, England, 1955. 161 p., 10 X 61/, 
in., bound. $5. A simple at practical ex- 
planation of the fundamentals of rotary-wing 
aircraft engineering, designed as a guide to the 
engineer in his daily work. Fairly extensive 
chapters are devoted to rotor aerodynamics, 
the articulated rotor, and control and stability; 
brief chapters to the description and operation 
of the helicopter, vibration and noise, design- 
study es and the economics of the 
helicopter. A fully illustrated historical sum- 
mary, a glossary, a list of specifications, a di- 
rectory of manufacturers, and a bibliography 
are also included. 


Russer Rep Book, 1955-56 Eprrion. Di- 
rectory of the Rubber Industry. Rubber Age, 
New York, N. Y., 1955. 1249 p., 9'/4 X 
6'/, in., bound. $10. The new edition of 
this standard directory of the rubber industry 
supplies data on over 1400 manufacturers in 
the United States and Canada. The plants, 
executives, number of employees, and products 
of each company are indicated, and numerous 
supplementary listings—suppliers of rubber 
chemicals, synthetic-rubber manufacturers, 
scrap dealers, trade and technical organiza- 
tions, and so on, are included. Other special 
sections are those devoted to educational 
courses in the field, rubber periodicals, and a 
who's who of the industry. 


Sevectep Papers ON ENGINEERING MECHAN- 
ics. (A Tribute to Theodore von Karman.) 
Edited by G. Gabrielli, F. N. Scheubel, and 
F. L. Wattendorf. 1955, Butterworths, Lon- 
don, England, 186 p., 5°/4 X 8%/, in., bound. 
Available from Academic Press, Inc., New 
York, N. Y. $8. The subjects dealt with in 
the ten papers included are the following: 
Determining the wing area and its aspect ratio 
in aircraft design; the self-excited unsymmetri- 
cal gyroscope; the theory of rock breaking in 
mining and consiruction; three-dimensional 
flow in turbomachinery; semistatic pressure 
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exchangers; the effect of size and shape on 
fatigue strength; subsonic flow in a super- 
sonic region; flow and heat exchange in blast- 
furnace stoves; laminarized aircraft; and 
problems of masses of fluids set in motion by a 
moving body. The latter paper uses as exam- 
ples parachutes, balloons, and the rolling of a 
ship. 


SPECIFICATIONS AND TxsTs FOR ELgcTro- 
DEPOSITED Mertautuic Coatincs. American 
Society for Testing Materials, Philadelphia, 
Pa., 1955. 96 p., 9 X 6 in., paper. $1.85 
(ASTM members $1.40). The specifications 
included deal with coatings of zinc, cadmium, 
nickel-chromium, and lead on steel; nickel- 
chromium on copper and zinc; and chromate 
finishes on zinc coatings. Local thickness 
and other test methods are included, as are 
several recommended practices for chromium 
plating on steels and the preparation of 
various metals for plating. 


STAHLLEICHTBAU VON MascHINEN. By K. 
Bobek, A. Heiss, and F. Schmidt. Second 
edition, 1955, Springer-Verlag, Berlin, Ger- 
many, 183 p., 6'/4 X 9%/s in., bound. 24 
DM. The principles of light-steel construc- 
tion in machines are reviewed, and applied to 
the design and construction of electric motors, 
machine tools, and internal-combustion en- 
gines. Methods of joining, strength charac- 
teristics of the materials and units, and other 
similar aspects are taken up in separate chap- 
ters, a a illustrative diagrams and 


photographs. 


Temperature. Its Measurement and Con- 
trol in Science and Industry. Vol. 2. Edited 
by H. C. Wolfe for the American Institute of 
Physics. 1955, Reinhold Publishing Corpora- 
tion, New York,N. Y. 467 p., 61/4 X 9'/,in., 
bound. $12. The emphasis in the twenty- 
four papers contained in this volume is on the 
basic physics involved in temperature concepts 
and measurements. Included are discussions 
of temperature in very hot gases and in matter 
near absolute zero, standards and scales in use 
at present, the use of semiconductors and 
superconductors for measurement, and sound 
lial as a measurement of gas temperature. 
Engineering aspects of the subject deal with 
standard and specialized methods of measure- 
ment, and with temperature measurement in 
steelmaking. 


Textsoox or Sounp. By A. B. Wood. 
Third edition, 1955, The Macmillan Company, 
New York, N. Y. 610 p., 53/4 X 97/s in., 
bound. $6.75. Dealing with vibrations of 
all frequencies, audible or otherwise, this book 
covers theory; vibrating systems and sources 
of sound; and sound transmission, reception, 
transformation, and measurement. It also in- 
cludes a section on applications, including 
measurement of distance, acoustics of buildings, 
recording and reproduction, and musical in- 
struments. The treatment is on the level of 
the engineering student, with footnote refer- 
ences to original papers provided for those 
who are interested in more detailed informa- 
tion. 


Tueory or Hypropynamic Srasitity. By 
C. C. Lin. Cambridge University Press, New 
York, N. Y., 1955. 155 p., 81/2 X 51/2 in., 
bound. $4.25. Limited mainly to the study 
of the stability of the motion of a homogenous 
viscous fluid with respect to infinitesimal dis- 
turbances, this study gives a reasonably de- 
tailed treatment of the Couette flow and the 
Poiseuille flow as central to the development 
of the general theory of hydrodynamic sta- 
bility. Boundary layer over a flat plate and 
other nearly parallel flows are dealt with, and a 
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chapter is devoted to examples of stability 
pro lems in astrophysics and geophysics. The 
ast chapter discusses the basic mathematical 
theory underlying the analysis of the stability 
of parallel flow. 


Torque CONVERTERS OR TRANSMISSIONS. 
By P. M. Heldt. Chilton Company, Philadel- 
phia, Pa., fifth edition, 1955. 496 p., 83/4 X 
5'/2in., bound. $8. In the present edition of 
this comprehensive treatment of the theory 
and practice of drives for internal-combustion 
engines, only minor changes have been made 
in the first nine chapters dealing with hand- 
operated transmissions. The remaining eleven 
chapters on automatic transmissions have been 
completely rewritten, giving greater space to 
transmissions comprised of a hydrodynamic 
torque converter and planetary gear, omitting a 
number of other types from consideration, and 
emphasizing the Meastteenancaies field in dis- 
cussing electric drive. Also, a new chapter 
on the principles of hydrodynamics has been 
added. 


WARMEUBERGANG AN FLigssENDES WASSER 
Unter Loxater OpERFLACHENVERDAMPFUNG— 
Der KintseitiGeE WARMEUBERGANG IN EINEM 
ZweiTakt-DigseELMoToR; EInrLuss DER VER- 
DAMPFUNG. By N. Dimopoulos. (Inst. f. 
Thermodynamik u. Verbrennungsmotoren, 

. T. H. Zirich, no. 18.) Verlag Leeman, 
Ziirich, Switzerland, 1955. 107 p., 6°/s X 93/s 
in., paper. 12.50 Sw. fr. This two-part dis- 
sertation deals with the following topics: heat 
transfer to flowing water with local surface 
boiling—a review of the literature and a 
description of laboratory tests with discussion 
of results; heat transfer to the cooling side of a 
two-cycle diesel engine, effect of boiling— 





Interpretations 


Tue Boiler and Pressure Vessel Com- 
mittee meets monthly to consider 
““Cases’’ where users have found diffi- 
culty in interpreting the Code. These 
pass through the following procedure: 
(1) Inquiries are submitted by letter to 
the Secretary of the Boiler and Pressure 
Vessel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y.; (2) Copies 
are distributed to Committee members for 
study; (3) At the next Committee meet- 
ing interpretations are formulated to be 
submitted to the ASME Board on Codes 
and Standards, authorized by the Council 
of the Society to pass upon them; (4) 
They are submitted to the Board for 
action; (5) Those which are approved 
are sent to the inquirers and are pub- 
lished in MecHanicat ENGINEERING. 

(The following Case Interpretations 
were formulated at the Committee meet- 


Boiler and 


description and results of tests on a 900-hp 
diesel engine. 

Wortp ComMerRcRE AND GOVERNMENTS. 
Trends and Outlook. By W. S. Woytinsky 
and E. S. Woytinsky. Twentieth Century 
Fund, New York, N. Y., 1955. 907 p., 
10'/, X 73/4 in., bound. $10. This large 
volume, a compendium of information drawn 
from many sources, contains a vast amount of 
explanatory and statistical material on world 
trade in mineral fuels, ores and metals, manu- 
factured articles, raw materials, and other 
components of world commerce. About a 
quarter of the contents is devoted to the discus- 
sion of land, water, and air transportation, 
with information given on numbers and types 
of locomotives, motor vehicles, merchant 
vessels, aircraft, etc. The volume as a whole 
outlines current changes in commerce, trans- 
portation, and the political and financial 
organization of nations. Along with its com- 
panion volume ‘World Population and Produc- 
tion’’ (1953), it provides a broad picture of 
economic forces and trends in the mechanized 
economy of the modern world. 


1954 JaHRBUCH DER WISSENSCHAFTLICHEN 
GeseuiscHart rir Lurrrarut. Edited by 
Hermann Blenk. Friedr. Vieweg & Sohn, 
Braunschweig, Germany, 1955. 324 p., 115/4 
X 81/4 in., bound. 36DM. This volume of 
the Yearbook of the German Aeronautical 
Society contains 19 papers on various technical 
aspects of aerodynamics, propulsion, aircraft 
structures, and air transport, and 13 papers on 
aviation medicine and biology. Five of the 
papers are in English; the remainder are in Ger- 
man with English and French summaries. This 
same organization — a monthly 
magazine, Zeitschrift fur Flugwissenschaften. 






ing January 13, 1956, and approved by the 
Board on March 6, 1956. 


Correction to Case No. 1204-1 (Reopened) 


In the Reply, second line of Par. (6), 
the head thickness should be ‘0.58 in.’” 
instead of ‘0.50 in.”’ 


Case No. 1213 


(Interpretation of Specification 
SA-182) 


Inquiry: May the hydrostatic test 
specified for forged alloy steel fittings 
manufactured to Specification SA-182 be 
waived for those fittings to be used in 
Code construction? 

Reply: Because it is frequently im- 
practical to perform hydrostatic tests on 
each fitting at the plant of the fittings 
manufacturer, it is the opinion of the 
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Committee it will meet the intent of the 
Code to waive the test at this stage of 
manufacture provided the subassembly or 
assembly, of which the fitting is a com- 
ponent part, is subjected to a hydrostatic 
test prescribed by the Code prior to 
operation. 


Case No. 1216 
(Special Ruling) 

Inquiry: Specification SA-278 requires 
that the test bar be cooled at the same 
rate as the casting. Because of the large 
mass involved in large castings of dryer 
rolls which weigh in excess of 25 tons, the 
test bars cooled at this rate are not repre- 
sentative of the dryer roll. Is it permis- 
sible to take the test bars in accordance 
with Specification SA-48 which have 
been found to correlate with these large 
castings? 

Reply: It is the opinion of the Commit- 


Annulment of Cases 


The following Cases are to be annulled: 


CASE 
NOS REASON FOR ANNULMENT 

970 | 

1098-1 | Provisions are now included in 
1147-1 Section VIII. 

1157 

1167 

1130 Lack of use. 

1185 Substance of Case included in 


Table UNF-23. 


Proposed Revisions and 
Addenda to Boiler and 
Pressure Vessel Code... 

As NEED arises, the Boiler and Pressure 


Vessel Committee entertains suggestions 
for revising its Codes. Revisions ap- 





addenda supplements to the Code. Tri- 
ennially the addenda are incorporated 
into a new edition of the Code. 

In the following the paragraph num- 
bers indicate where the proposed revi- 
sions would apply in the various sections 
of the Code. 

Comments should be addressed to the 
Secretary of the Boiler and Pressure Ves- 
sel Committee, ASME, 29 West 39th 
Street, New York 18, N. Y. 


Power Boilers, 1952 


Par. P-25(1) of the 1955 Addenda Re- 
vise the last sentence to read: ‘‘For 
pressures over 100 psi, the thickness shall 
be not less than listed for schedule 80 


pipe.” 

Taste P-7 Under Pipe & Tubes, Seam- 
less Carbon Steel, add new Grade C to 
SA-106 as follows: 


tee that it is permissible to take the test proved by the Committee are published a For metal temperatures not 
Saget pec. 
bars in accordance with Specification here as proposed addenda to the Code to Min. exceeding deg F 
SA-48 pending further study of the rules invite criticism. If and as finally ap- _ Tensile —20t0650 700 750 800 
of Specification SA-278 for test bars proved by the ASME Board on Codes and 70,000 17,500 16,600 14,750 12,000 
representative of large castings slowly Standards, and formally adopted by the 
cooled as described in the Inquiry Council, they are printed in the annual Add the accompanying stress values. 
ADDITIONAL MATERIALS AND STRESS VALUES TO BE ADDED TO TABLE P-7 
Spec. For metal temperatures not exceeding deg F 
Spec. Nom. Min. —20 to —20 to 
No. Grade Comp. Tensile Notes 100 200 300 400 400 500 600 650 700 
Prats Streets 
Low-Alloy Steel 
SA-387 A '/_ Cr-'/2 Mo 65000 16250 16250 16250 16250 16250 
SA-387 B 1 Cr-'/2 Mo 60000 15000 15000 15000 15000 15000 
SA-387 Cc 1'/, Cr-'/2 Mo-Si 60000 15000 15000 15000 15000 15000 
SA-387 D 2'/, Cr-1 Mo 60000 15000 15000 15000 15000 15000 
SA-387 E 3 Cr-l Mo 60000 15000 15000 15000 15000 14800 
ForGINncs 
Alloy Steel 
SA-182 F5a §(Cr-'/2Mo 60000 15000 14500 14000 13700 13400 
SA-336 F5a 5 Cr-'/2 Mo 60000 15000 14500 14000 13700 13400 
SA-336 F22 2!/, Cr-1 Mo 7 17500 17500 17500 17500 17500 
For metal temperatures not exceeding deg F 
Spec. 
750 800 850 900 950 1000 1050 1100 1150 1200 No. Grade 
Piate Streets 
Low-Alloy Steel 
16250 15650 14400 12500 8500 5500 ; a a re SA-387 A 
15000 14750 14200 13100 11000 7500 5000 2800 1550 1000 SA-387 B 
15000 15000 14400 13100 11000 7800 5500 4000 2500 1200 SA-387 Cc 
15000 15000 14400 13100 11000 7800 5800 4200 3000 2000 SA-387 D 
14500 13900 13200 12000 9000 7000 5500 4000 2700 1500 SA-387 E 
ForGincs 
Alloy Steel 
13100 12800 12400 11500 10000 7300 5200 3300 2200 1500 SA-182 F5 
13100 12800 12400 11500 10000 7300 5200 3300 2200 1500 SA-336 F5 
17500 17500 16000 14000 11000 7800 5800 4200 3000 2000 SA-336 F22 
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Material Specifications, 1952 


The Boiler and Pressure Vessel Com- 
mittee has approved the following revi- 
sions and additions to Section II: 


wil 
NonFERROus MATERIALS 


SB-178-55T—Delete Grade GM40A 

SB-211-55T—Delete Grades 990A, CM- 
41A, CB60A, GR20A and ZG62A 

SB-234-55T—A pproved only for Grades 
GS11A, M1A and Clad MIA Core and 
Coating 

SB-247-55T—Approved only for Grades 
CS41A, GS11A, GS11B and MIA 

SB-273-55T—{1) Delete the statement 
“Table 1. For alloy CS41A revise the 
figure under column headed ‘Chromium 
per cent’ from ‘0.25’ to read ‘0.10.’ ”’ 
(2) Approved only for Grades CG42A 
and GS11A 

SB-274-55T—Approved only for Grades 
GS10A, GS11A, MIA and Clad MIA 


Par. UW-34 Revise the tabulation to 
read as follows: 

For plates up to and including */, in. in 
thickness—25 per cent of the nominal 
plate thickness. 

For plates over */, in. and up to and in- 
cluding 11/2 in. in thickness—*/j¢ in. 

For plates over 11/2 in. in thickness 
12'/. per cent of the nominal plate thick- 
ness but not to exceed 1/, in. 


Taste UCS-23 Add the accompanying 
stress values. Under Pipe & Tubes, Seam- 
less Carbon Steel, add new Grade C to 
SA-106 as follows: 


Spec. For metal temperatures not 
Min. exceeding deg F 
Tensile -20 t0 650 = 700 750 800 
70,000 17,500 16,600 14,750 12,000 
Taste UCS-27 Add the following 


stress values. 
SA-214 


Par. UCI-101(a) Revise to read: 

UCI-101 Hydrostatic Test to Destruction 
(a) The maximum allowable working 
pressure of identical cast iron vessels, 
based on testing one of them to de- 
struction in accordance with Par. UG- 
101(m) shall be: 


p, = 2 
"6.67 
(Specified Minimum Tensile Strength) 
igrenes Tensile Strength “7 
Associated Arbitration Bar 


maximum allowable work- 
ing pressure at operating 
temperatures listed in Table 
UCI-23 in pounds per square 
in 

P, = destruction test pressure in 
pounds per square in. 


where Pp = 


The principle of Par. UG-101(c) shall 
be followed. 


Core and Coating For Metal Low-Carbon Steel a 
Temp. Not Weld: Resis. Note: It is assumed that failure will 
Exceeding Notes (2) & (3) occur in bendin 
Unfired Pressure Vessels, 1952 Deg F Spec. Min. Tensile . 
, x —2 
Par. UW-33 Add “‘nominal’’ before — =. Announcement 
“plate thickness’’ in the fifth line. De- 750 8950 The Boiler and Pressure Vessel Com- 
lete the words “*. . . except that for plates 800 7800 mittee is considering annulling Case Nos. 
less than '/, inch in thickness the offset 850 6650 905-2 (Reopened) (Special Ruling) and 
Pgs sary 900 5500 <p di “i 
may be as much as !/;¢ inch’’ in the sixth 950 3800 941-3 (Reopened) (Special Ruling). Com- 
line. 1000 2100 ments are welcome. 
ADDITIONAL MATERIALS AND STRESS VALUES TO BE ADDED TO TABLE UCS-23 
Mat'l & Spec For Metal Temperatures Not Exceeding Deg F 
Spec Nom Min. -20 to 
No. Grade Comp Tensile Notes 650 700 750 800 850 900 950 1000 1050 1100 1150 1200 
Plate Steels 
Low-Alloy Steels 
SA-387 A '/ Cr-!/2 Mo 65000 16250 16250 16250 15650 14400 12500 10000 6250... ‘ 
SA-387 B 1 Cr-'/2 Mo 60000 15000 15000 15000 14750 14200 13100 11000 7500 5000 2800 1550 1000 
SA-387 C 11/4 Cr-1/2 Mo-Si 60000 15000 15000 15000 15000 14400 13100 11000 7800 5500 4000 2500 1200 
SA-387 D 21/, Cr-1 Mo 60000 15000 15000 15000 15000 14400 13100 11000 7800 5800 4200 3000 2000 
SA-387 E 3 Cr-1 Mo 60000 15000 14800 14500 13900 13200 12000 9000 7 5500 4000 2700 1500 
Pipes & Tubes 
Seamless Carbon Steels 
SA-179 4X6) 11750 11450 10550 9200 7850 6500 
Seamless Low-Alloy Steels 
SA-199 T3b 2(Cr-!/2Mo 60000 15000 15000 15000 14700 14000 12500 10000 6200 4200 2750 1750 1200 
SA-199 T5 5 Cr-!/2 Mo 60000 (14) ... 13400 13100 12800 12400 11500 10000 7300 5200 3300 2200 1500 
SA-199 T7 7 Cr-!/2 Mo 60000 (14) .. 13400 13100 12500 11500 9500 7000 5000 3500 2500 1800 1200 
SA-199 T9 9 Cr-1 Mo 60000 (14) .. 13400 13100 12800 12500 12000 10800 8500 5500 3300 2200 1500 
SA-199 Tll_ 1'/, Cr-1/2 Mo 60000 15000 15000 15000 15000 14400 13100 11000 7800 5500 4000 2500 1200 
SA-199 T21 3Cr-0.9 Mo 60000 15000 14800 14500 13900 13200 12000 9000 7000 5500 4000 2700 1500 
SA-199 T22 2*/, Cr-1 Mo 60000 15000 15000 15000 15000 14400 13100 11000 7800 5800 4200 3000 2000 
Forgings 
Low-Alloy Steels 
SA-182 F5 5 Cr-'/2 Mo 60000 (14 13400 13100 12800 12400 11500 10000 7300 5200 3300 2200 1500 
SA-182 F7 7 Cr-'/2 Mo 60000 a4 13400 13100 12500 11500 9500 7000 5000 3500 2500 1800 1200 
SA-336 = F5 5 Cr-!/2 Mo 60000 (14) : 13400 13100 12800 12400 11500 10000 7300 5200 3300 2200 1500 
SA-336 F22 2'/,Cr-1 Mo 70000 _ 17500 17500 17500 17500 16000 14000 11000 7800 5800 4200 3000 2000 
Add to Note (14): 
For Metal Temperatures Not For Metal Temperatures Not 
Exceeding Deg F Exceeding Deg F 
—20 to —20 to 
Spec. Grade 400 500 600 650 Spec. Grade 400 500 600 650 
SA-199 TS 15000 14500 14000 13700 SA-182 F5 15000 14500 14000 13700 
SA-199 T7 15000 14500 14000 13700 SA-182 F7 15000 14500 14000 13700 
SA-199 T9 15000 14500 14000 13700 SA-336 F5 15000 14500 14000 13700 
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President Barker Chosen Dinner Speaker 
at SAM-ASME Management Engineering 
Conference, New York, April 26-27 


SpaRKLING with know-how speakers drawn 
from throughout the United States, a trend- 
setting program has been planned for the elev- 
enth annual Management Engineering Confer- 
ence, sponsored jointly by the Society for 
Advancement of Management and the Manage- 
ment Division of The American Society of 
Mechanical Engineers, to be held on Thurs- 
day and Friday, April 26-27, at the Hotel 
Statler, New York, N. Y. 

Joseph W. Barker, President of ASME, will 
be the principal speaker at the dinner on 
Thursday evening. Dr. Barker will deliver an 
address on one of the most important problems 





of our time, ‘‘The Role of Management in 
Meeting Technological Manpower Require- 
ments."" He will be introduced by Frank F. 
Bradshaw, SAM president. Dr. Bradshaw will 
also present SAM Annual Awards, including 
The Gilbreth Medal, Human Relations Award, 
Industrial Incentives Award, Material Han- 
dling Award, and the Taylor Key. 

In meeting the bold challenges now rising in 
every phase of management engineering, the 
entire United States was surveyed to bring to 
the Conference those able speakers who are 
setting the trends for tomorrow in the latest- 
proved techniques of business and industry, in 





The Poor Richard Club’s Almanack Medal and Certificate “For Distinguished Serv- 
ice in the 250th Anniversary of the Birth of Benjamin Franklin” has been awarded 


to ASME. The Club created this Medal on its own Golden Anniversary. 


It is 


awarded to those who, in the tradition of Benjamin Franklin, have done distinguished 
work in the world-wide communication of ideas in memory of the Club’s Patron 


Saint. 


The award was given to ASME for its constructive leadership in suggesting 


co-operation by Sections of ASME which resulted in excellent programs in many 
sections of the country, contributing materially to the success of the Benjamin 


Franklin Anniversary Program. 
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accord with the conference theme, ‘‘Manage- 
ment Know-How—U. S. A."" The conference 
program features new techniques of practical 
interest to Management executives and engi- 
neers, selected by the acid test of demonstrated 
accomplishment. 

There will be 16 distinguished technical 
speakers among cight functional sessions deal- 
ing with: Operations Research—What are 
we secking? Information Processing—How 
will we record it? Automation—How will we 
make it? Work Measurement—How will 
we measure it? Statistical Techniques—How 
will we check it? Material Handling— 
How will we transport it? Maintenance Con- 
trol—How will we maintain it? And Cost 
Reduction—How will we improve it? 

Inspirational speakers will feature the two 
luncheon sessions. On Thursday Dr. Gaylord 
P. Harnwell, President of the University of 
Pennsylvania, will speak on, ‘“The Role of 
Education in Developing Management Know- 
How."’ On Friday Joseph L. Kopf, treasurer, 
ASME, and president of Jabez Burns and Sons, 
New York, N. Y., will chart future progress in 
**Management—Where Are We Going?” 

Some 2000 management executives and engi- 
neers from all types of companies and industries 
are expected to gather at this annual confer- 
ence of the two national societies. 


International Conference on 
Fatigue of Metals, London, 
September, 1956 


Tue Institution of Mechanical Engineers, 
London, England, is organizing an Interna- 
tional Conference on Fatigue of Metals to be 
held at the Institution from Monday, Septem- 
ber 10, to Friday, September 14, 1956. 

The papers already approved by a Committee 
of the Institution will be presented in London 
in September and, by co-operation with the 
Applied Mechanics Division of The American 
Society of Mechanical Engineers, these will 
again be presented during a series of meetings 
to be held during the ASME Annual Meeting, 
New York, N. Y., Nov. 25-30, 1956. 

The sessions will cover the following sub- 
jects: stress effects, effect of temperature and 


environment, metallurgical aspects, basic 
studies, engineering and industrial significance 
of fatigue. 


Further particulars and copies of the papers, 
when available, may be had by addressing the 
Secretary, The American Society of Mechanical 
Engineers, 29 W. 39th Street, New York 18, 
N. Y., U. S. A., or the Secretary, The Institu- 
tion of Mechanical Engineers, 1 Birdcage 
Walk, London, S. W. 1, England. 
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Inspection Trips—A Feature of ASME Semi-Annual Meeting, 
Cleveland, Ohio, June 17—21, 1956 


Standard Oil Company (Ohio). Ar 
the Standard Oil Company’s No. 1 
Refinery, Cleveland, visitors will see how 
crude oil, the basic raw material, is 
separated into various higher and lower 
boiling parts which are then subjected 
to different types of treatment to manu- 
facture the desired products. This re- 
finery, with a continuous history of 
Operation extending back to 1870, has 
kept pace with the advances and de- 
velopment in the industry. Process 
units and mechanical shops will be seen. 
Headquarters for the ASME Semi- 
Annual Meeting will be in the Hotel 
Statler. 





USAF Heavy-Press Plant. This bart- 
tery of tracer-controlled die-sinking ma- 
chines cut the forging cavities in steel die 
blocks weighing many tons. The big 
die shop, located in the USAF Heavy- 
Press Plant operated by the Aluminum 
Company of America in Cleveland, Ohio, 
will be visited June 19. 





Ford Motor Company. Mechanical 
arms of steel move Ford and Mercury en 
gines throughout Ford's Engine Plant No. 
1 in Cleveland without manual handling. 
The unique arms position the engines at 
every desired angle for assemblers. 
The conveyer system—the first used in 
the automotive industry at the Cleveland 
plant—enables workmen to avoid fatigue, 
and thus they are able to concentrate fully 
on precision in assembly and quality 
control of product. 


ig tie} 
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Nuclear Power Plants—Topic of ASME 
Pittsburgh Section Conference 


Tue Pittsburgh Section of The American 
Society of Mechanical Engineers has completed 
plans for their tenth annual Mechanical- 
Engineering Conference and President's Ban- 
quet to be held at the Hotel William Penn in 
Pittsburgh, Pa., on April 30 and May 1 

The subject for this two-day meeting will be 
‘Nuclear Power Plants.’ 

Conference Chairman, M. J. Warnecke, and 
Program Chairman, R. M. Buchanan, have 
arranged the following program which should 
be of unusual interest to all mechanical engi- 
neers working in the field of power generation: 


MONDAY, APRIL 30, 1956 


8:00 a.m. ‘ : 
Registration 


9:00 a.m. 

Technical Sessions 
A Survey of Power-Reactor Types, by W. E 
Shoupp, Westinghouse Commercial Atomic 
Power Department 
Reactor Safeguards, by Charles D. Luke, assist- 
ant director, Civilian Application for Reactor 
Hazards, U. S. Atomic Energy Commission 
Personnel Programs . gr rt Nuclear 
Power Plant, by L Love, chief engineer, 
Shippingport Station ) et L ight Company 


12:15 p.m. 

Luncheon 
Speaker: A.C. Pasini, Vice-President, ASME 
Region V 
Subject 


fession 


A Few Accomplishments of Our Pro- 


2:00 p.m. 

Technical Sessions 
Valve Specialties for Nuclear Power Plants, by 
John Thorel, Westinghouse Nuclear Equipment 
Department 
Zero Leakage Pumping, by W. N. Wepfer, West- 
inghouse Atomic Equipment Department 
Instruments as Applied to Nuclear Power Plants, 
by Martin Kendsziorek, Westinghouse Atomic 
Equipment Department 


Remote Maintenance Problems, by C. A. Strowe 


district engineer, Blaw-Knox Co 


6:00 p.m. : 
Social Hour 


7:00 p.m. 
Banquet 


Toastmaster R. J. S. Pigott, Past-President 
ASME 

Speaker: Joseph W. Barker, 
Subject: Atomic Energy 


Informal, Women invited 


ASME President 


TUESDAY, MAY 1, 1956 


8:00 a.m. ‘ ‘ 
Registration 


9:00 a.m. 

Technical Sessions 
Chemistry of the Primary System, Panel Dis 
cussion, S Whirl, Duquesne Light Co.; Paul 
Cohen, Westinghouse Electric Corp.; (Third mem- 
ber to be announced) 
Shippingport Start-Up Procedure, by G. M 
Old: superintendent, Shippingport Station, 
Duquesne Light Co. 
Recovery of Spent Fuel, by H. B. Coats, manager, 
Atomic Energy Department, Blaw-Knox Co 


12:15 p.m. 
Inspection Trip 

Shippingport Power Station of the Duquesne 
Light Co. This is America’s first full-scale atomic- 
energy electric power plant, which is well under 
construction. When completed the nuclear 
reactor will produce at least 60,000 kw of net 
electrical output, and the plant’s turbine-genera 
- will have a maximum capability of 100,000 


_ Light Co. is building the Shipping- 
port plant in co-operation with the U. S. Atomic 
Energy Commission. Westinghouse Electric 
Corp. under contract with the AEC is building 
the reactor, while Duquesne Light Co. is con- 
structing the turbine-generator portion of the 
plant, and will operate the entire plant when it is 
completed in 1957 

Transportation to and from Shippingport will 
be by special bus only Buses will leave the 
Hotel William Penn and luncheon will be pro 
vided en route. 


Plans for the ASME Pittsburgh Section Spring Conference on Nuclear Power Plants 
are discussed by: /eft to right, R. M. Buchanan, Program Chairman; H. R. Fulton, 
Publicity Chairman; E. S. Howarth, Entertainment Chairman; W. Forstall, Regis- 
tration Chairman; J. R. Aikins, Chairman, Pittsburgh Section; and M. J. Warneke, 


General Conference Chairman 
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A scale model of the Shiogingpest Power Sta- 
tion has been loaned by the U. S. Atomic Energy 
Commission for display at the conference 

Tickets for the Monday Luncheon and Banquet 
and for the Shippingport trip will be on sale at the 
registration desk on Monday morning, April 30 
There will be no advanced registration or ticket 
sale before the meeting Room reservations 
should be arranged directly with the hotel 


April 10-11 

ASME Machine Design Division Conference 
Bancroft Hotel, Worcester, Mass 
(Final date for submitting papers was Dec. 1, 1955) 
April 16-17 

ASME Gas Turbine Power Division Conference, 
Hotel Statler, Washington, D. C 

(Final date for submitting papers was Dec. 1, 1955) 
April 26-27 


Eleventh Annual ASME-SAM Management 


Engineering Conference, Hotel Statler, New York 
_ = 


May 8-11 
ASME Metals a AWS Conference, 
Hotel Statler, Buffalo, 

(Final date for pa her papers was Dec. 31, 1955) 
May 23-25 

ASME-EIC Meeting, Mount Royal Hotel 
treal, Que., Can 

(Final date for submitting papers was Dex 


Mon 
31,1955 


June 11-13 

ASME Applied Mechanics Western Division 
Conference, California Institute of Technology, 
Pasadena, Calif. 

(Papers being accepted until program is filled) 


June 14-16 

ASME Applied Mechanics Division Conference 
University of Illinois, Urbana, Il 

(Final date for submitting papers was Feb. 1, 1956) 


June 17-21 

ASME Semi-Annual 
Cleveland, Ohio 
(Final date for submitting papers was Feb. 1, 1956) 


Meeting, Hotel Statler 


June 19-22 

ASME Boiler and Pressure Vessel Committee 
Out-of-Town Meeting held jointly with the 
National Board of Boiler and Pressure Vessel 
Inspectors, Windsor Hotel, Montreal, Que., Can 


Sept. 10-12 

ASME Fall Meeting, Cosmopolitan Hotel, Den 
ver, Colo. 

(Final date for submitting papers—May 1, 1956) 
Sept. 17-21 

ASME Instruments and Regulators Division and 
Instrument Society of America Exhibit and Joint 
Conference, Coliseum, New York, N. Y. 

(Final date for submitting papers—May 1, 1956) 


Sept. 23-26 

ASME Petroleum-Mechanical Engineering Con 
ference, Conrad Hilton Hotel, Dallas, Texas 
(Final date for submitting papers—May 1, 1956) 


Oct. 8-10 

ASME-ASLE Third 
Chalfonte-Haddon Hall, 
(Final date for submitting papers- 


Lubrication Conference, 
Atlantic City, N 
June 1, 1956) 


Oct. 24-25 

ASME-AIME Joint Fuels Conference, Sheraton 
Park Hotel, Washington, D. 
(Final date for submitting papers—June 1, 1956) 
Nov. 25-30 

- Annual Meeting, Hotel Statler, New York, 
N 


(Final date for submitting papers—July 1, 1956) 
(For Meetings of Other Societies, see page 390) 
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View of Buffalo, N. Y., where ASME Metals Snainenslte Division will present four 
technical sessions at American Welding Society spring meeting, Hotel Statler, May 


7-11, 1956 


ASME Metals Engineering Division An- 
nounces Program for AWS Spring Meet- 


ing in Buffalo, N. Y. 


A totat of 63 technical papers will be pre- 
sented at 21 sessions during the national spring 
meeting of the American Welding Society to be 
held at the Hotel Statler, Buffalo, N. Y., May 
7 to 11. Four sessions will be sponsored by 
the Metals Engineering Division of The Ameri- 
can Society of Mechanical Engineers. A ses- 
sion on nuclear-reactor components will be 
presented by the Welding Committee of the 
U. S. Atomic Energy Commission. 


Welding Show 


The fourth Welding Show, largest ever held, 
will be at the Memorial Auditorium, May 9 
to 11, and the second Welding Conference also 
will be at the auditorium. 

J. H. Humberstone, AWS president, 
open the spring meeting and J. J. Chyle, first 
vice-president of AWS, will digest the tech- 
nical meeting papers at the opening session. 


will 


R. W. Clark, S. A. Greenberg, and C. E. 
Jackson will report on ‘‘European Welding 
Operations.”’ 


Tentative Program 


TUESDAY, MAY 8, 1956 
(Afternoon) 


Welding of Dissimilar Metals 
Development of a Ferritic-Austenitic Weld Joint 
for Steam-Plant Application and Simulated Serv- 
ice Tests, by F. Eberle and: J. T. Tucker, The 
Babcock & Wilcox Co 
Butt-Welding Austenitic Stainless Steel to Ferritic 
Steel in Cylindrical Shapes, by J. E. Donahue, 
Westinghouse Electric Corp 
Carbon Migration in Welded Joints at Elevated 
Temperature and Its Effect on Certain Mecharical 
Properties, by Robert J. Christoffel, Robert M. 
Curran, and John E. Corr, General Electric Co. 


WEDNESDAY, MAY 9, 1956 
(Morning) 
Type 347 Stainless Steel 


Time and Temperature Dependence of Welded- 
Joint Properties, by J. Heuschkel, Westinghouse 
Research Laboratories 

Time-Temperature Effect on Properties of Weld 


AprRIL, 1956 


MI Pee 


Heat-Affected Zone in Type 347 Stainless Steel, 
by E. F. Nippes, Rensselaer Polytechnic Institute, 


W. L. Fleischmann and R. L. Mehan, General 
Electric Co., and B. Schaaf, Westinghouse Electric 
Corp 


Some Considerations in the Welding of Austenitic 
Chromium-Nickel Stainless Steels, by O. R 
Carpenter and R. D. Wylie, The Babcock & Wilcox 
Co 
Piping and Tubing 

Arc ——— of 2'/, Per Cent Cr-1 Per Cent Mo 
Alloy-Steel Pipe, by Jay Bland, Standard Oil Co. 
of Ind. 

Joining Tubes to Tube Sheets for Corrosive 


Radioactive Chemical Service, by W. R. Smith, 
General Electric Co. 
Economics of Welding in Small, Noncritica 


Piping, by Herschel A. Sosnin, Tube Turns, Inc. 


Brazing and Soldering 
Fatigue Strength of Silver-Alloy Brazed Joints in 
Steel, by Chester H. Chatfield, Handy & Harman 
Physical Properties of Commercial Silver-Copper- 
Phosphorus Alloys, by Karl M. Weigert, Curtiss- 
Wright Corp. 
Principles and New Developments of Tin-Zinc 
Alloys for Soldering Aluminum, by Arthur S 
Laurenson, Belmont Smelting & Refining Works, 
Inc 


WEDNESDAY, MAY 9, 1956 
(Afternoon) 


Tests of Welds 


Correlation of Test Requirements With Charac- 

teristics of Welded Fabrication, by Helmut 

Thielsch, Grinnell Co. 

Inspector’s Interpretation of Results of Tests on 
elds, by Hardin, Hartford Steam Boiler 

Inspection & Insurance Co. 


High Alloys 
Rupture Properties of Inconel Weldments at 
1400, 1600, an 8 » by Donald A. Scott, 
International Nickel Co. of Canada, Ltd. 
Nickel-Chromium-Iron Weldments—Through the 
Microscope, by Henry J. Albert and Frank 
Sauersopf, General Dynamics Corp. 
Welding the Cupro-Nickels by the Inert-Gas- 
Shielded-Arc Processes, by Lowell H. Hawthorne, 
Revere Copper & Brass, Inc. 


Welding and Cutting Processes 
Ultrasonic Welding, by J. Byron Jones, Aero- 
projects, Inc., and James J. Powers, Jr., Pitman- 
Dunn Laboratories 
Tungsten-Arc Cutting of Aluminum, by R. L. 
O’ Brien, G. W. Oyler, and J. Maier, 3rd, Linde 
Air Products Co. 


Comparison of Mechanical With Thermal Meth- 
ods of Cutting Aluminum and Stainless Steel, by 
Edward H. Roper, Air Reduction Sales Co 


THURSDAY, MAY 10, 1956 


(Morning) 


Higher Working Stresses 


Evaluation of the Significance of Charpy Tests for 
Quenched and Tempered Steels, by P. P. Pusak 
and W. S. Pellini, Naval Research Laboratory 
The Significance of Fatigue Data in Pressure- 
Vessel Design, by 7. J. Dolan, University of 
Illinois 

The Significance of the Tensile Test in Pressure- 
Vessel Design, by W. E. Cooper, Knolls Atomic 
Laboratory, General Electric Co 


Balanced Pressure-Vessel Design and Construc- 
tion for Improved Economics, by C Soderberg 
Jr., J. J. Murphy, and D. B. Rossheim, The 
M. W. Kellogg Co. 


Stainless Steel 


Calculation of Ferrite Content of Stainless-Steel 
Weld Metal, by W. T. DeLong, G. A. Ostrom, and 
E. R. Stumachowski, McKay Co. 

Root Passes in Stainless Steel With New Inert- 
Arc Procedure, by Eugene B. LaVelle, L. H. 
Rasmussen, and E. M. Kuchera, General Electric 
Co. 

Stress-Corrosion Cracking of Type 304 Austenitic 
Stainless Steel, by Hugh L. Logan and Richard J. 
Sherman, Jr., National Bureau of Standards 


Applications 


Application of Pressure Welding to the Aircraft 
Industry, by Arnold Lage, Menasco Manufactur- 
ing Co 

How to Reclaim Plant and Machinery by Prac- 
tical Welding Applications, by George G. Musted, 
welding engineer 

Nondestructive Testing of Welds, by Warren J. 
McGonnagle, Argonne National Laboratory 


World Power Con- 
ference, June 17-23 


Tue Fifth World Power Conference will be 
held in Vienna, Austria, June 17 to 23. The 
theme selected for the Conference is ‘‘World 
Energy Resources in the Light of Recent Tech- 
nical and Economic Developments."’ 

The conference headquarters is at the Kon- 
zerthaus, Vienna III, Lothringerstrasse 20. 
The offices of the Conference will open on 
Friday, June 15, 1956, at 8:00 a.m. 

The membership fee for participants is 1200 
Austrian schillings. There are included in this 
price a set of the papers including the general 
reports and the Confzrence Journal. Members 
will be admitted to all the technical sessions 
and to the social events which make up the 
program. 


Registration 


Persons applying for membership of the Fifth 
World Power Conference must fill in a special 
form. It is requested that these forms, duly 
filled in, be submitted to the National Com- 
mittee of the World Power Conference or 
representative of the participant’s own 
country, together with the fee of 1200 Austrian 
schillings for each participant and 500 Austrian 
schillings for persons accompanying partici- 
pants. The respective National Committees 
and World Power Conference representatives 
are requested to forward all applications and 
fees in bulk to the Austrian National Commit- 
tee. 
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Social Events 


Arrangements have been made for a number 
of interesting and important events during the 
week of the Conference. These include 
the opening meeting, a reception given by the 
Austrian Government for the foreign visitors, 
special gala performances at the state theaters, 
and a typical Viennese evening entertainment 
at the Schoenbrunn Palace. 


Hydroelectric and Thermal Plants 


There will also be a number of tours to the 
various hydroelectric plants, thermal plants, 
and industrial establishments in Austria, and 
to hydroelectric plants situated in the frontier 
areas of Germany, Italy, and Yugoslavia. The 
itinerary has been chosen to provide for visits 
to places of historical interest and to give 
participants the opportunity of seeing some of 
Austria's magnificent scenery. During the 
Conference week there will be whole-day and 
half-day excursions to the power plants located 
in Vienna and its neighborhood. 

Whole-day and half-day trips through the 
immediate and more distant surroundings of 
Vienna, as well as conducted sight-seeing tours 
of the city and visits to other places of interest, 
have been arranged for the women. 


Power Plants 


Arrangements have been made for a number 
of tours to power plants and other interesting 
installations in Austria, which will take place 
after the conclusion of the Conference. These 
tours also include visits to places of historical 


and cultural interest and the routes will lead 
through some of the most beautiful parts of 
Austria. In order to emphasize the significance 
of the Central European Power Distribution 
System, some of the tours will include visits to 
power plants located in the frontier areas of 
Germany, Italy, and Yugoslavia. 


Technical Papers 


The papers submitted to the Fifth World 
Power Conference will not be read at the tech- 
nical sessions. This is to keep all the available 
time free for discussions. The General Re- 
porter will give only a short introduction to 
the topic for discussion. 

Preprints of the papers submitted to the 
Conference and preprints of the general reports 
can be forwarded only to those participants 
whose applications reach the Austrian Na- 
tional Committee by April 15, 1956, at the 
very latest in the case of those participants 
living outside Europe, and April 30 in the case 
of those in European countries. 

The papers and general reports will be pub- 
lished in full in the complete bound Transac- 
tions of the Fifth World Power Conference 
which will also contain summaries of the dis- 
cussions, the Chronicle of the Conference, a 
list of participants, and an index. 

Judging by the number of papers received by 
Nov. 15, 1955, it is thought possible that 
about 300 papers will be dealt with under five 
divisions. 

For more detailed information on this con- 
ference write to the United States National 
Committee World Power Conference, 29 West 
39th Street, New York 18, N. Y. 


ASME Design Engineering Conference, in 
Philadelphia, to Hear Leaders in Field 


Nive outstanding authorities in various 
aspects of design engineering will lead four 
days of discussion at the Design Engineering 
Conference to be held at Convention Hall, 
Philadelphia, Pa., May 14-17. 

The conference, sponsored by the Machine 
Design Division of The American Society of 
Mechanical Engineers, will be held concur- 
rently with, and at the same place as, the first 
Design Engineering Show, a new industrial 
exposition produced by Clapp & Poliak, Inc., 
New York, N. Y. 


Conference Discussions 


The series of discussions making up the con- 
ference are designed to point out the need for 
attracting men to the field, training them, and 
making provisions for rewarding them for any 
outstanding achievements, such as recognition 
for, and legal rights to, inventions. More 
technical topics to be discussed include cost 
reduction as an important clement in design 
and selection of engineering materials, and the 
effect of the trend toward miniaturization. 


Design Engineering Show 


Exhibits at the Design Engineering Show 
will demonstrate components, materials, 
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finishes, shapes, forms, and services used by 
design engineers for the manufacture of end 
products for consumer and industrial use. 
More than 150 companies have announced that 
they will have booths at the show with their 
engineers available to answer queries. It is 
anticipated that by show time the number of 
exhibitors will exceed 200. 


it se Paes ns 
NR 


- 
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Technical Program 


The conference has been arranged by the 
ASME Machine Design Division, with editors 
from four leading magazines in the design- 
engineering field appointed as Papers Commit- 
tee to draft the program. The editors include: 
Colin Carmichael, Machine Design; H. R. 
Clauser, Materials © Metiods; George F. 
Nordenholt, Product Engineering; and Frank C. 
Oliver, Electrical Manufacturing. 


Cost Reduction in Product Design 


Monday, May 14. Value Analysis in 
Product Design, by A. D. Bentley, specialist, 
value analysis services section, General Electric 
Company, Schenectady, N. Y., and W. L. 
Healy, supervisor, data bureau, Philadelphia 
Works, General Electric Company, Philadel- 
phia, Pa. 


How to Get and Train Design Engineers 


Tuesday, May 15. How to Get and 
Train Design Engineers: A panel discus- 
sion. Chester Linsky, professor, department of 
industrial engineering, Pennsylvania State Uni- 
versity, University Park, Pa.; A. A. Johnson, 
manager of engineering, Switchgear Division, 
Westinghouse Electric Corporation, East 
Pittsburgh, Pa., and Bernard J. Covner, assistant 
vice-president, Dunlap & Associates, consult- 
ants, Stamford, Conn. 


Materials and Miniaturization 


Wednesday, May 16. Selecting Engi- 
neering Materials for Products, by W. A. 
Irvine, manager of production engineering, 
The Maytag Company, Newton, Iowa. 

Problems in Miniaturization, by 
William C. Schmidt, systems-development en- 
gineer, Merrimack Valley Laboratory, Bell 
Telephone Laboratories, Inc., Lawrence, Mass. 


Patents and Engineers 
Thursday, May 17. Recognition and Re- 


ward for Invention, by W. A. Steiger, man- 
ager, patent department, Westinghouse Elec- 
tric Corp., East Pittsburgh, Pa. 

Rights of the Employees’ Inventions, 
by George V. Woodling, patent attorney, Cleve- 
land, Ohio. 





Aerial view of Philadelphia, Pa., where ASME Machine Design Division will hold 
a Design Engineering Conference in conjunction with the first Design Engineering 


Show, at Convention Hall, May 14-17. 
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Shown is the Montreal harbor, one of the sights to be seen during the EIC-ASME Meeting to be held at the Mount Royal 


Hotel, Montreal, Que., Can., May 23-25, 


1956 


ASME to Participate in 70th Annual Meet- 
ing of The Engineering Institute of Canada, 
Montreal, May 23-25 


As a rEsutt of the long-range policy of co- 
operation between The American Society 
of Mechanical Engineers and The Engineer- 
ing Institute of Canada, ASME will participate 
in the 70th Annual General and Professional 
Meeting of The Engineering Institute of 
Canada to be held May 23-25, 1956, at the 
Sheraton-Mount Royal Hotel, Montreal, Que., 
Can. 

EIC, an organization serving other fields of 
engineering as well as mechanical, programs at 
its annual meeting all types of engineering 
subjects. Their method of presentation differs 
slightly from that used at ASME meetings in 
that each paper is scheduled for a specific time 
as is shown in the tentative program below. 
ASME 's participation in the program has been 
arranged by the following activities: Avia- 
tion, Management, Materials Handling, Power, 
and Production Engineering Divisions, and the 
Air-Pollution Controls and National Junior 
Committees. The Society's affiliate, The 
American Rocket Society, will also participate. 

Some of the high lights of the meeting in- 
clude luncheon addresses by R. E. Heartz, 
EIC President, and J. W. Barker, ASME Presi- 
dent. On Thursday afternoon, May 24, Cana- 
dair, Led., has arranged for a visit to their 
facilities, as well as an air show. On Friday, 
May 25, D. F. Galloway, who will deliver the 
Calvin W. Rice Lecture at the ASME Semi- 
Annual Meeting in Cleveland, Ohio, in June, 
will speak on ‘Production Engineering Re- 
search in Britain.’’ The meeting will be 
climaxed by the annual EIC banquet on 
Friday evening. 

The tentative program follows: 


WEDNESDAY, MAY 23, 1956 


9:00 a.m. FOYER 


Aprit, 1956 


Registration 
10:00 a.m. CHAMPLAIN ROOM 


Annual General Meeting 


12:30 p.m. SHERATON HALL 
Luncheon 
Chairman: E. D. Gray-Donald, Chairman, 


Montreal Branch 
Speaker: Dr. R. E. Heartz, 
gineering Institute of Canada 


President, The En- 


2:00 p.m. BALLROOM 


Industrial Power Distribution, by J. R. Auld, 
Du Pont Company of Canada, Limited, Montreal 


CHAMPLAIN ROOM 


General Design of the St. Lawrence Seaway— 
Montreal Area, by D. Ripley, Jr., St. 
Lawrence Seaway Authority, Montreal 


BRITTANY ROOM 


Application of Welded Design to Hydraulic Tur- 
bine and Valve Manufacture, by J. G. Warnock, 
English Electric Company, Limited, St. Catha- 
rines, Ont. 


3:00 p.m. BALLROOM 


The Growth and Development of Large Electric- 
Power Systems, by W. R. Way, Shawinigan 
Water and Power Company, Limited, Montreal 


CHAMPLAIN ROOM 

The Use of Hydraulic Models in the St. Lawrence 

Seaway Design, by Duncan McIntyre, St. Law- 
rence Seaway Authority, Montreal 

BRITTANY ROOM 


The Kaplan Turbine in Canada, by G. D. Johnson, 
S. Morgan Smith Company, York, Pa. 


BALLROOM 


Cross-Suspension System—-Kemano Kitimat 
Transmission Line, by H. hite, Aluminum 
Company of Canada, Limited, Montreal 


CHAMPLAIN ROOM 


The Mechanical-Design Features of the St. 
Lawrence Power Project, by Otto Holden and 
P. Pemberton-Piggott, Hydro Electric Power 
Commission of Ontario, Toronto 


4:00 p.m. 





BRITTANY ROOM 


Lateral Rigidity of Building Frames, by /. L. de 
Stein, McGill University, Montreal 


6:00p.m. THE CHALET, MOUNT ROYAL 
Reception 

6:30 p.m. 

Welcome: His Worship, Mayor Drapeau 

7:30p.m. THE CHALET, MOUNT ROYAL 


Supper 


THURSDAY, MAY 24, 1956 


9:00 a.m. BALLROOM 
A Rapid and Accurate Method for Calculating the 
te er Temperature in Composite Slab, by 
F. Campbell, National Research Council, 
AES 
CHAMPLAIN ROOM 
Bersimis Power Development, by F. P. Rousseau, 
Quebec Hydro Electric Commission, Montreal 
BRITTANY ROOM 
Air-Pollution-Control Problems, by E. A. Allcut, 
University of Toronto, Toronto 
SALON J 
The Metal Bonding of Aircraft Assemblies, by 
J. J. Waller, Canadair, Limited, Montreal 


10:00 a.m. BALLROOM 


The Trans-Canada Radio-Relay Telephone Sys- 
tem, by A. J. Groleau, Bell Telephone Company 
of Canada, Limited, Montreal 


CHAMPLAIN ROOM 


Survey of the Hamilton River, by E. N. Webb, 
British Newfoundland Corporation, Limited, 
Montreal 


BRITTANY ROOM 
Current Developments in Air Pollution in the 
United States, by L. cCabe, Resources Re- 
search Incorporated, Washington, D. C. 


10:00 a.m. SALON J 


The Challenge of Progress, by R. C. Sebold, Con- 
vair Division, General Dynamics Corporation, 
San Diego, Calif. 


11:00 a.m. BALLROOM 


Co-Operative Research in the British Electrical 
Industry, by Jerzy Miedzinski, The Electrical 
Research Association, Greenford, England 


CHAMPLAIN ROOM 
Mechanical Design and pepe of Labatt 


Brewery, Montreal, by Layton, T. 
Pringle & Sons, Limited, Montreal 
BRITTANY ROOM 


me. Coptens of Air Pollution in England, by 
G. Wilkinson, Ministry of Housing and 
he Government, London, England 
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Among those who participated in the 50th Anniversary Reunion Dinner of the ASME 
Meetings Committee held on February 17 at the Hotel Statler, New York, N. Y., 
was Arthur L. Williston second from right in front row, a member of the Society’s 


first Meetings Committee. 


Shown with Mr. Williston, left to right in first row, are: 


. M. Feiker, chairman of Committee in 1932; W. L. Batt, chairman in 1930, past- 
president and Hon. Mem. ASME; Joseph W. Barker, chairman in 1953 and ASME 
President; J. H. Davis, present chairman; Mr. Williston; and L. K. Sillcox, chairman 
in 1944, past-president and Hon. Mem., ASME; second row: R. F.Gagg, chairman in 

1939; R. A. North, chairman in 1946; C. E. Davies, secretary, ASME; Roland W. 
Flynn, chairman in 1955; W. B. Wilkins and C. W. Parsons, members of Committee; 
third row: Glenn R. Fryling, member of Committee; T. A. Marshall, Jr., assistant 


secretary; Ernest Hartford, consultant; 


D. B. MacDougall, 


Meetings manager; 


O. B. Schier, 2nd, assistant secretary; and W.E. Reaser, member Publications Com- 


mittee. 


11:00 a.m. SALON J 
American Rocket Society (to be announced) 


2:00 p.m. 
Canadair Visit and Air Show, Cartierville, P. Q. 


8:00 p.m. BRITTANY ROOM 
Joint ASME-Junior Section Meeting 
Informal Reception 

8:30 p.m. 


E.I.C. Headquarters, 
Montreal 


2050 Mansfield Street 


FRIDAY, MAY 25, 


9:00 a.m. BALL ROOM 
Automation, Men, and Machines, by J. J. Brown, 
Consulting Engineer, Montreal 

CHAMPLAIN ROOM 


The Canadian Atomic-Power Program, by J. N 
MacKay, Canadian General Electric Company 
Limited, Peterborough, Ont 


1956 


BRITTANY ROOM 
High-Speed Photography in Chemical Engineer- 
ing, by A. J. Johnson, University of Toronto, 
Toronto 


10:00 a.m. BALLROOM 
Automating the Engineer’s Task, by Josef Kates, 
K.C.S. Data Control, Limited, Toronto 
CHAMPLAIN ROOM 
Experimental Work on Coal-Burning Gas Tur- 
bines, by D. L. Mordell, McGill University, 
Montreal 
BRITTANY ROOM 
Modern Alloys for Industrial Use Above 1200 F, 
by J. P. Ogilvie, Shawinigan Chemicals, Limited, 
Montreal 
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11:00 a.m. BALLROOM 


How the Mackinac Bridge Was Designed for 
Aerodynamic Stability, by D. B Steinman, 
Consulting Engineer, New York, N. Y 


CHAMPLAIN ROOM 


Boiler Development at Hearn ae I by The 
Babcock and Wilcox Co., New York, N. Y 


BRITTANY ROOM 
Moving-Bed Processes, by E. H. Lebeis, Catalytic 
Construction Company, Philadelphia, Pa 
SHERATON HALL 
ASME Luncheon 


Ross Lord, Chairman 


12:30 p.m. 


Chairman G. Ontario 


Section ASME. 


Speaker: J. W. Barker, President ASME 

2:00 p.m. BALLROOM 
Panel Discussion: Long-Range Planning in an 
Atomic Age— Management 

Chairman: L. F. Urwick, Urwick Currie, Limited, 
Montreal 


CHAMPLAIN ROOM 
Panel Discussion: Mass Transportation in Cities 


Chairman George S. Mooney, St. Lawrence 
Municipal Bureau, Montreal 


3:30 p.m. : 
Special Lecture 


Production-Engineering Research in Britain, by 
D. F. Galloway, Research Association, Melton 


Mowbray, England 

Chairman: J. W. Barker, President, ASME 

6:30 p.m. CHAMPLAIN ROOM 
Reception 

7:15 p.m. BALLROOM 


The Annual Banquet 





Chairman: R. E. Hearts, President, EIC 
Speaker: David L. Thomson, Vice-Principal and 
Dean of the Faculty of Graduate Studies, McGill 
University, Montreal 

Presentation of medals and prizes and introduc 
tion of the new president, V. A. McKillop, and 
new members of Council 


CHAMPLAIN ROOM 
Annual Dance 


(Dress optional) 


9:00 p.m. 


9:00 p.m. > 
Reception 


There will be an informal reception after the 
banquet when members and guests may meet the 
incoming and retiring presidents, distinguished 
guests, the chairman of the Montreal Branch, and 
their wives. 





April 10-11 

Midwest Research Institute 
tions of analog computers, Hotel Phillips, Kansas 
City, Mo 


industrial applica 


April 16-21 
International Institution for Production En 
gineering Research, annual general assembly 


Paris, France 


April 17-21 
Institute of Metal Finishing 
Blackpool, England 


annual conference, 


April 18-19 

Armour Research Foundation, [Illinois Institute 
of Technology, national industrial research con 
ference, Sherman Hotel, Chicago, Ill 


April 26-27 

American Institute of Electrical Engineers, con- 
ference on recording and controlling instruments 
ASME and ISA are co-operating with AIEE 
Bradford Hotel, Boston, Mass 


May 3-9 
1956 Castings Congre ss and Show 
Hall, Atlantic City, 


May 6-11 
American Water Works Association, annual con 
vention, St. Louis, Mo 


May 7-8 
Metals Institute, second annual, Oklahoma A&M 
College, Stillwater, Okla. 


May 7-9 
Air-Conditioning and 
annual meeting, The 
Va 

May 9-11 

Western Material Handling 


Equipment Show, Western 
Building, Los Angeles, Calif 


May 11-12 
Michigan Engineering Society, 76th annual con 
vention, Pantlind Hotel, Grand Rapids, Mich 


Convention 


Refrigeration Institute 
Homestead, Hot Springs 


Conference and 
Livestock Exhibit 


May 11-15 

Society of German Engineers, general assembly 
and celebration of the society’s 100th Anniver 
sary, Berlin, Germany 


May 14-15 
The Society of American Military Engineers, 
36th annual meeting, Washington, D. C 


May 14-17 
Design Engineering Show, 
Philadelphia, Pa 


May 15-16 
Armour Research Foundation, Illinois Institute 
of Technology, industrial nuclear technology 
conference, Museum of Science and Industry, 
Chicago, Ill. 


May 16-18 
Society for Experimental Stress Analysis, spring 
meeting, William Penn Hotel, Pittsburgh, Pa. 


(ASME Coming Events, see page 386) 


Convention Hall, 
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N. J. Hoff Receives Medal 
for European Lecture 


Nicnoras J. Horr, Mem. ASME, and head 
of the department of aeronautical engineering 
and applied mechanics at the Polytechnic 
Institute of Brooklyn, Brooklyn, N. Y., has 
just returned from a lecture tour of Europe 
which was organized under the auspices of the 
Advisory Group for Aeronautical Research 
AGARD) of the North 
NATO). Be- 


four lectures 


and Development 
Atlantic Treaty Organization 

tween January 11 and 27 he gave 
in the Scuola d’Ingegneria Acronautica of the 
University of Rome, Italy, two at the Institut 
Henri Poincaré of the University of Paris, 
France, two at the Office National des Etudes 
et Recherches Acronautiques (ONERA), the 
French equivalent of the NACA, at Chatillon 
s/S, a suburb of Paris, France, and one at the 
University of Liége, The lectures 
were attended by over 200 representatives of 
the technical services of the air forces of these 
countries, of research and teaching personnel 
from many universities, scientific employees 


Belgium 


from governmental research organizations, and 
by representatives of almost every aeronau- 





N. J. Hoff 


tical industrial plant in these countries. The 
subject of the talks was the effect of high 
temperatures on the structural behavior of 
supersonic airplanes and missiles and included 
discussions of aerodynamic heating, heat trans- 
fer in the structure, thermal stresses, thermal 
buckling, creep, stress distribution in the 
presence of creep, and creep buckling. 


Dr. Hoff Honored 


After the last lecture of the series, the Uni- 
versity of Liége honored Dr. Hoff for the serv- 
ices he has rendered to the aeronautical 
sciences, to applied mechanics, and to inter- 
national co-operation in aeronautics among 
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William F. Durand compares model of swept-wing jet with the Wright Brothers 
Memorial Trophy, /eft, at his home in Brooklyn, N. Y., March 5, 1956, the day he 
celebrated his ninety-seventh birthday. Dr. Durand, past- -president and Hon. Mem. 
ASME, who at the age of 80 came to be known as “dean of American engineering,” 

received the trophy in 1948. He is the recipient of the most coveted honors and 


awards in the field of aeronautics. 


Famed first for an exhaustive series of tests on 


marine screw propellers, performed in the hydraulic laboratory at Cornell University 
under a grant from the Carnegie Institute, Dr. Durand turned, after his “retirement” 
in 1924, to air-propeller research. This he accomplished in the wind tunnel at Stan- 
ford University, where he catalogued the abilities of a hundred varying propeller 
models on the basis of their suitability for different sorts of tasks. In the Twenties 
he compiled his encyclopedic, six-volume Aerodynamic Theory, long the definitive 

work in its field. For it he obtained papers from 19 renowned aeronautical engi- 
neers. He was born in Beacon Falls, Conn., in 1859. He entered the United States 
Naval Academy at Annapolis, Md., in 1880, graduating to sea duty four years later 


as a junior engineer. 


the NATO nations, by bestowing upon him 
the medal of the University. 
All the lectures were given in French. 


AGARD 


The Advisory Group for Aeronautical Re- 
search and Development (AGARD) is an 
organ of the North Atlantic Treaty Organiza- 
tion (NATO) established for the purpose of 
intensifying research and development in 
aeronautics in the NATO nations and to 
facilitate the exchange of unclassified informa- 
tion. Its inception is due to Dr. Th. von 
Karman, Mem. ASME, who has been acting as 
chairman of the organization. Under him 
serves, as director, Dr. Frank L. Wattendorf, 
Mem. ASME. The Director of the Inter- 
national Exchange Program is Rolland A. 
Willaume. The AGARD offices are in Paris at 
the Palais de Chaillot. 

The University of Liége, one of the two state 
universities in Belgium, was founded in 1817. 
It is particularly well known for its contribu- 
tions to engineering education. The award to 
Dr. Hoff was made by Dr. A. Schlag, Dean of 
the School of Applied Sciences. 





Honors and Awards. Jor Pintar, Mem. 
ASME, recently received the Department of 
Army Commendation for Meritorious Civilian 
Service, one of the highest honors conferred by 
the Army ona civilian. The presentation was 
made by Maj. Gen. G. C. Mudgett, Command- 
ing General, Sixth Infantry Division, Fort 
Ord, Calif. 


Harotp B. Maynarp, Mem. ASME, has 
been named 1956 recipient of the Wallace Clark 
Award ‘‘for his distinguished contribution to 
scientific management in the international 
field.’ Formal presentation will be made at a 
luncheon honoring him, April 11, 1956, at the 
Commodore Hotel, New York, N. Y. On 
February 6 Mr. Maynard received an honorary 
LLD degree from the University of Miami, at 
which occasion he addressed the graduating 
class on ‘“Ten Years From Now.”’ 


Grancer Davenport, Mem. ASME, chief 
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engineer, Gould & Eberhardt, Inc., Irvington, 
N. J., representing ASME on the American 
Standards Association Standards Council, was 
among the recipients of service scrolls in 
recognition of their work in the development 
of American Standards. 


Waxter G. Wurman, head of the depart- 
ment of chemical engineering at the Massachu- 
setts Institute of Technology, and Secretary 
General of the first United Nations Conference 
on the Peaceful Uses of Atomic Energy held in 
Geneva, Switzerland, in 1955, was the recipi- 
ent of the 1956 Award and a speaker at 
the Engineers’ Day held on January 20, at the 
Drexel Institute of Technology. Engineers’ 
Day is an annual event conducted by the Drexel 
Federation of Student Engineering Societies. 


The Institute of the Aeronautical Sciences 
presented four annual awards for outstanding 
contributions to acronautics at the Honors 
Night Dinner, held January 23, at the Sheraton- 
Astor Hotel, New York, N. Y. The winners 
included: Carr. Wiraur E. Kettum, USN, 
commander of the Naval Medical Research 
Institute, Bethesda, Md., who received Jeffries 
Award for 1955; Lieut. Cor. Rosert C. 
Bunpoaarp of the USAF Air Weather Service, 
Andrews AFB, Washington, D. C., Losey 
Award; J. Juttan ALLEN of Ames Acronautical 
Laboratory, National Advisory Committee for 
Moffett Ficld, Calif., Reed 


Acronautics, 


Award; and Gixes J. Srricxroru, manager of 
the electronics department of The Glenn L. 
Martin Company, Baltimore, Md., Sperry 


Award. The late Raven S. Damon, Mem. 
ASME, who was president of Trans World Air- 
lines at the time of his death Jan. 4, 1956, was 
named the American honorary fellow for 1955 
by IAS. The posthumous award of the Insti- 
tute’s highest honor recognized Mr. Damon's 
lifetime career in aviation and his interest in 
the IAS. He served three terms on the IAS 
Council. 


Harotp L. Hazen was elected a trustee of 
Robert College of Istanbul, Turkey. Dr. 
Hazen, among the outstanding enginecring 
educators, is professor of electrical engineering 
and dean of the Graduate School at the Massa- 
chusetts Institute of Technology. He has co- 
operated in the design and construction of im- 
portant electrical devices and been associated 
with Dr. Vannevar Bush in the development of 
the differential analyzer. 


Henry H. Hausner, a specialist in powder 
metallurgy and in the construction of atomic 
power plants, received the Stevens Institute of 
Technology Powder Metallurgy Achievement 
Award for 1956. Dr. Hausner is general man- 
ager of the Penn-Texas Corporation's Nuclear 
Engineering Division. The award, a 3-in. 
silver disk, was presented on February 20, at 
the Stevens Auditorium, Hoboken, N. J. 
Dr. Hausner delivered a paper at the ceremonies 
titled ‘Recent Advances in Powder Metal- 
lurgy in Both General and Nuclear Engineer- 
ing Fields."’ 


Ricnarp Y. Case, chief engineer, power- 





Ralph M. Ferry, center, receives ASME Fellow pin and certificate from J. B. Jones, 


right, Vice-President, ASME Region IV, at Oak Ridge, Tenn., meeting. W. 


R. Gall, 


left, chairman of the East Tennessee Section, looks on. On this occasion other mem- 
bers of the Society were honored. Certificates were presented to: R. W. Holland 
for his work as chairman of the Eastern North Carolina Section; J. F. Bailey, chairman 
of the East Tennessee Section, 1955; and R. C. Robertson, secretary, National Nom- 


inating Committee, 1954 and 1955. 
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transmission department, United States Rub- 
ber Company, has been awarded the Edward 
Longstreth Medal of The Franklin Institute, 
Philadelphia, Pa., for inventing the timing 
belt, a rubber and fabric belt with teeth which 
is considered the most outstanding advance in 
power transmission during the past 50 years. 


D. S. Harper, an executive vice-president of 
Ford Motor Company, received an honorary 
DS degree in Industrial Engineering from 
Clarence B. Hilberry, president of Wayne 
University, at commencement exercises held 
January 31. 


Rocsr G. Bares of the National Bureau of 
Standards, Washington, D. C., internationally 
known authority in the field of electrochem- 
istry, has won the Hillebrand Award of the 
American Chemical Society's Washington 
Section. Dr. Bates is a chemist in the Bureau's 
physical chemistry section. 


New Officers. Tuomas H. Cuitton, Mem. 
ASME, has been elected president of Engineers 
Joint Council. He assumed office January 27. 
A former vice-president of EJC and former 
chairman of the Council's Manpower Commis- 
sion, he is also a past-president of the American 
Institute of Chemical Engineers. 


At the 62nd annual meeting of the American 
Society of Heating and Air-Conditioning 
Enginecrs, Cincinnati, Ohio, Jan. 23-25, 1956, 
the following newly elected officers were 
installed: Joun W. James, Mem. ASME, 
Chicago, Ill., president; Peter B. Gorpon, 
Mem. ASME, New York, N. Y., first vice- 
president; Ermer R. Quesr, University Park, 
Pa., second vice-president; and Raven A. 
Suerman, Fellow ASME, treasurer. 


Ratpx M. Westcorr, Mem. ASME, was 
elected president of the Consulting Engineers 
Association of California at their annual con- 
vention held in Fresno, Calif., Jan. 21-23, 
1956. He is the first mechanical engineer to be 
so honored. 


May. Gen. James B. Newman, U. S. Air 
Force, Ret., has been nominated for president 
of The Society of American Military Engineers, 
and Rear Ap. H. Arnotp Karo, Direciur, 
U. S. Coast and Geodetic Survey, for first vice- 
president of the society. 


Gzorce A. Devaney, chief engineer, Pontiac 
Motor Division, General Motors Corporation, 
Pontiac, Mich., took office as 1956 president of 
the Society of Automotive Engineers on Janu- 
ary 13. 


Mervin S. Coover, head of the electrical- 
engineering department, lowa State College, 
Ames, Iowa, has been nominated for the 1956— 
1957 presidency of the American Institute of 
Electrical Engineers. 


Cartton S. Procror of New York, N. Y., 
was clected president of the American Insti- 
tute of Consulting Engineers. Col. Proctor, a 
former president of the American Society of 
Civil Engineers and a Trustee of Princeton 
University, is a partner in Moran, Proctor, 
Mueser & Rutledge. 


Morgeueapd Patterson, Mem. ASME, chair- 
man of the board and president of the American 
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Machine and Foundry Company, New York, 
N. Y., has been appointed chairman of the 
Planning Committee on Standardization in the 
field of nuclear energy by the American Stand- 
ards Association. 


Campus News. Davin W. R. Morcan, 
past-president and Fellow, ASME, and retired 
vice-president of the Westinghouse Electric 
Corporation, has been appointed professor of 
engineering at Drexel Institute of Technology, 

Sir Richarp Soutnwext will be a visiting 
professor in mechanical engineering for the 
1956-1957 academic year in the department of 
mechanical engineering, The Rice Institute, 
Houston, Texas. Sir Richard is a world- 
recognized authority in the fields of theory of 


elasticity and relaxation methods, and is the 
author of numerous papers and treatises on 
these subjects. During the 1956-1957 school 
year Sir Richard will teach a two-semester 
course entitled: ‘‘Theory of Elasticity and 
Relaxation Methods.’’ He will also be avail- 
able for consultation with graduate students 
working on research problems in these fields. 


Seminar. Granam Parxer, Mem. ASME, 
New York, N. Y., industrial consultant to 
numerous European and American corpora- 
tions, conducted a two-day seminar on sales 
management and organization before the Com- 
mission Generale d’Organisation Scientifique 
(CEGOS) on February 20 and 21, in Paris, 
France. 


ASME Chicago Section Holds First Annual 
"New Member” Dinner 


Tue first annual ‘“‘New Member”’ dinner and 
meeting for the Chicago Section of The Ameri- 
can Society of Mechanical Engineers was held 
Wednesday evening, Jan. 18, 1956, for the 
members who had joined the Chicago Section 
during the year 1955. Because the purpose of 
the meeting was to acquaint the new members 
with the ASME, the board members, and each 
other, no business was conducted. 

During the social hour preceding the dinner 
the board members acted as hosts. They cir- 
culated among the new members, introduced 
themselves, and engaged the new members in 
conversation so that by the time dinner was 
served all had a feeling of ‘‘belonging’’ and 
identification with ASME. 

The dinner was climaxed by an enlightening 
talk on the ‘Effects of the Atomic Explosions 
on the Weather,’’ by Charles B. Johnson of the 
United States Weather Bureau. Mr. Johnson's 
discussion centered on the history of explosions 
and the public reaction tothem. He explained 
how many thought Napoleon's extensive use 
of artillery was the cause of inclement weather. 
Mr. Johnson said this feeling has arisen during 
each major conflict. World War I was 
blamed for certain weather conditions. Now 
many people think atomic explosions disturb 
weather, but Mr. Johnson pointed out that the 
energy contained in one mild thunderstorm is 
more than 2000 times as great as in an atomic 
explosion. He concluded his remarks by 
expressing his belief that accurate control of 
the weather is a long, long way in the future. 

Each of the 14 tables (representative of the 
23 professional divisions of the Society) 
was hosted by two board members who led the 
discussion at their tables on the benefits and 
responsibilities of membership in the ASME. 
Each round-table discussion was recorded by a 
‘‘secretary’’ who was one of the new members 
at the table. After the discussions at the 
tables had run for several minutes each secre- 
tary reported the consensus at his table. 

A recording secretary was appointed who 
listed the comments and questions on two 
blackboards provided for the purpose. The 
spirit of the ASME was caught in the ensuing 
general discussion and the following points 
were brought out: 
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The members benefited as follows 


1 By enjoying good fellowship. 

2 By association with fellow engineers. 

3 By sharing knowledge and developing a 
satisfaction from mutual assistance. 

4 By developing professionally and in social 
activities. 

5 By meeting new people, procuring new 
ideas, and perhaps a new job. 

6 By having a place to get information on 
what other men are doing. 

7 By making business contacts at Society 
functions. 

8 By the development of a professional divi- 
$10n. 

9 By informal-type meetings. 

10 By keeping informed through the local 
and national meetings and magazines. 


The members could help the organization by: 


1 Participation in Society affairs, within time 
limits. 
2 Liaison between societies. 


There were only two unanswered questions 
raised orally during the discussion period, 
which were: 

1 How can Student Branches make use of 
present liaison with the Section for vocational 
guidance? 

2 What are the benefits of working on Society 
committees? 


These questions were answered by Alex 

Bailey, past-president and Hon. Mem. ASME, 
who gave a heartwarming summary of the 
meeting. Mr. Bailey replied as follows: 
‘* By serving the ASME as a committee member, 
you gain recognition of your ability by other 
members of the Section. You gain prestige 
through recognition by other Society mem- 
bers, you become interested in being helpful, 
thereby enhancing your value to the ASME, 
to society, and to your profession. 

He also urged the young married members 
to encourage their wives to join the Woman's 
Auxiliary. He pointed out that one can go 
further and take a greater part in the Society's 
activities if he has the understanding and back- 
ing of his wife. 


Mr. Bailey's closing advice to new members 
and old alike was—‘‘to make yourself ac- 
quainted, go to the meetings, take part in the 
discussions and activities, and remember to 
make the ASME a better Society ‘For it is your 
Professional Society’.”’ 

After the meeting was adjourned the scratch 
paper was collected from the various tables 
and a wealth of information was found which 
was not brought up at the meeting but 
which should be brought up at future meet- 
ings. Some of the comments were as follows: 


1 Is ASME a sufficient organization for our- 
selves as engineers or do we need a union? 

2 Can we be professionals in the true sense 
and still work for others (unlike doctors and 
lawyers)? 

3 ASME activities are a change of pace from 
daily routine—give one an opportunity to 
meet with outstanding individuals for sociable 
motives, feeling of belonging, and finding 
acceptance with people of similar interest. 

4 We enjoy this small informal type of meet- 
ing. 

5 We enjoy participation in activities other 
than mere attendance at meetings. 

6 Asa technical salesman, I think the most 
important benefit to me is the association with 
fellow engineers. 

7 I believe I can take part as liaison between 
ASME and other professional societies. 

8 Good fellowship within our own profes- 
sional categories is important. 

9 Your contribution of time or service will 
insure a return of satisfaction. 

10 Because of the progressive field, ASME is a 
source of knowledge outside of immediate 
occupation and thereby a means of self develop- 
ment, 


There were other questions and comments 
but the afore-mentioned will give an accurate 
cross section of this Section’s thoughts, and 
convey them to other Sections in the ASME to 
help them sponsor a meeting of this type. 

A well-deserved word of thanks should go to 
Thomas S. McEwan, National Chairman, 
Membership Development Committee and meet- 
ing chairman, who sparked the original idea, 
and to his committee: Clifford E. Evanson, 
vice-chairman; David S. Frank, program ar- 
rangements; Richard A. Holstedt, publicity; 
and Robert A. Nelson, hospitality; and to all 
who helped kick off this meeting as the first of 
its kind and worthy of being a standard for 
future annual new member meetings. 


ASME Milwaukee Section 
Scholarship Activity 


On January 18 the chairman of The American 
Society of Mechanical Engineers Milwaukee 
Section, Allison K. Simons, presented to 
Erhardt C. Koerper, chairman of the Engineers 
Society of Milwaukee (ESM) Scholarship Com- 
mittee, a check for $1000 to be used to aid 
students from the Wisconsin area in obtaining 
an engineering or scientific education. Behind 
this action lies the story of co-operation—of 
engineers with industry and among them- 
selves. 

In preparing for the ASME 1954 Fall Meet- 
ing held in Milwaukee, Wis., it was found 
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A $1000 scholarship check, to aid Mil- 
waukee area students majoring in engi- 
neering or science, was presented to E. C. 
Koerper, right, scholarship chairman of 
the Engineers Society of Milwaukee, by 
A. K. Simons, chairman of the ASME 
Milwaukee Section, Wednesday, January 


18, at the Milwaukee Athletic Club. 
ESM will seek further contributions and 
plans to assign an “engineering uncle” to 
each student recipient, to counsel him 
through the college of his choice. 


necessary to solicit funds from industry in the 
area. In making the solicitation, the promise 
was made that “‘any surplus funds will be used 
for student assistance or professional develop- 
ment.'’ The response was generous and the 
report of the Finance chairman following the 
meeting showed a surplus. 

Mindful of their promise, the Fall Meeting 
committee and the executive committee of the 
Milwaukee Section hoped that the idea of 
student aid in the form of scholarships might 
be taken by other engineering societies and 
organizations in Wisconsin. In order to 
stimulate and provide for such a consequence 
the Section planned to entrust this fund to the 
Engineers Society of Milwaukee with the 
understanding that a suitable committee be 
set up to accomplish such a broad objective. 
The result was the formation of a permanent 
scholarship committee for the administration 
of aid to students and having broad legal and 
functional powers for attaining this end. 

In addition to soliciting funds, seleccing, 
screening, and designating students for 
scholarships, the committee has offered to serve 
as administrator for other scholarship funds. 

The new committee is active and is getting 
results. The Wisconsin Academy of Science is 
co-operating on a statewide basis and will sub- 
mit the names of worthy candidates who have 
demonstrated their abilities in science and 
engineering projects. Other societies have 
already indicated their interest in giving 
students help in their financial problems. 

An unusual feature of this committee is that 
it keeps in personal contact with the recipient 
and his college adviser, and whenever possible 
appoints an engineering ‘‘uncle"’ to the student. 

For further details contact E. C. Koerper, 
ESM Building, 3112 W. Highland Blvd., 
Milwaukee, Wis. 
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International Conference on Fatigue in 


Flight Structures Held 


Papers by 17 international authorities in 
the field of fatigue of metals in flight struc- 
tures were presented at Columbia University's 
International Conference on Fatigue in Air- 
craft Structures, Jan. 30 through Feb. 1, 1956. 

The conference provided theoretical and 
practical material upon which to reorient 
research in the design of modern aircraft. It 
was disclosed that accidents over a period of 
six years have frequently been the result of 
inadequate attention to fatigue engineering. 
Conventional design of aircraft for static 
load alone is obsolete and fatigue must be 
considered to avoid structure failure and 
accidents resulting from such failure. 

The three-day conference, held in the audi- 
torium of Havemeyer Hall, Columbia Univer- 
sity, was attended by more than 150 engineers, 
scientists, and world authorities on this vital 
aspect of aircraft design from the United 
States and abroad. 

The conference was presented in sessions 
covering physical theories of fatigue, fatigue 
testing in relation to design, and prevention 
of fatigue failure. 


Physical Theories of Fatigue 


In the discussion of mechanism of fatigue, 
W. A. Wood, University of Melbourne, 


Australia, said that it is not difficult to show 
that the crystalline structure of a metal 
responds differently to static and cyclic strain- 
ing. The significant point is that the differ- 
ence becomes marked when the amplitude of 





at Columbia 


an alternating strain becomes less than a 
certain limit depending on the metal and its 
condition, so much so that the limit may be 
taken to define a reversible plastic set which 
proceeds by a special mechanism of deforma- 
tion. He discussed fine and coarse slips. 
Special deformation need not strain-harden. 
One consequence is that mobile dislocations, 
continually producing fine-slip movements as 
they move to and fro, can go on building up 
intense bands of composite fine slip without 
the limitation that in static deformation would 
be imposed by strain hardening. The fatigue 
crack then appears as a further consequence of 
this uninhibited fine slip. The way in which 
it may do so was discussed in the light of the 
observations summarized in the paper. 

The paper on ‘Mechanism of Fatigue in Pure 
Aluminum and Aluminum Alloys,’’ by P. J. 
E. Forsyth of the Royal Aircraft Establish- 
ment, Farnborough, England, dealt with 
microscopical changes as they occur in pure 
aluminum, both annealed and cold-worked, 
and in age-hardening-type aluminum alloys. 

N. Thompson of the H. H. Willis Physical 
Laboratory, University of Bristol, England, 
gave an account of experimental work done, 
independently, in the physics department of 
the University of Bristol and the metallurgy 
department of the Cambridge University. 
The two sets of experiments are compared 
with one another and with previous work and 
an attempt is made to set up a dislocation 
model which will account for the observations. 


The relative insensitivity of the fatigue 


Col. W. O. Davies, /eft, Deputy Commander, USAF Office of Scientific Research, 
Air Research and Development Command, Baltimore, Md., and Alfred M. Freuden- 
thal, Mem. ASME, chairman, Organizing Committee for the International Confer- 
ence on Fatigue in Flight Structures held at Columbia University, Jan. 30-Feb. 1, 


1956. 
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properties of aluminum alloys to processes 
that improve their static strength has been in- 
vestigated by measuring hysteresis during the 
progress of fatigue. Observations on the 
effects preceding fatigue failure of high- 
strength aluminum alloys were reported by 
R. F. Hanstock, High Duty Alloys Ltd., 
Slough, England. 

The fatigue strength of steel, according to 
M. Hempel of the Max Planck Institute for 
Steel Research, Dusseldorf, Germany, is to 
a great extent influenced by the steelmaking, 
the mechanical treatment, and the preparation 
of specimens. Further, this strength depends 
on the qualities of a thin surface layer, i.e., 
grain size, surface roughness, strain hardening, 
and compression residual stresses. It is diffi- 
cult to get specimens with the same mechani- 
cal and physical qualities, even when these 
are carefully annealed for stress relieving and 
electrolytically polished. To a great extent 
the fatigue strength of notched specimens is 
reduced by removal of a thin surface layer, 
which is disordered by the machining process 


Fatigue Life and Fatigue Strength 


Further work on circular-section specimens 
containing, respectively, notches of various 
severities, has confirmed the previous finding 
that a fatigue crack is not the limiting case 
of a notch, as far as strength-reduction factors 
are concerned, according to C. E. Phillips 
of the Mechanical Engineering Research 
Laboratory, East Kilbride, Glasgow. It has 
been shown, he added, for the three materials 
tested, that there are minimum possible values 
of strength-reduction factor and that, even for 
a given material, it is most unlikely that a 
general relationship exists between theoretical 
stress-concentration effects and actual strength- 
reduction factors. 

W. Weibull, professor of Bockamollan, 
Sweden, presented a paper entitled ‘Scatter of 
Fatigue Life and Fatigue Strength in Aircraft 
Structural Materials and Parts."’ 

A. M. Freudenthal and R. A. Heller of 
Columbia University, described an experi- 
mental fatigue-testing machine that has been 
constructed in order to apply loading pro- 
grams that can be made as representative of 
statistically specified service conditions as 
can reasonably be required. They discussed 
random fatigue tests and recent results of tests 
on AA 2024 and AA 7075 aluminium alloys. 

The satisfactory prediction of the fatigue 
life of airplane structures has become an 
increasingly serious problem, observed E. 
Gassner of Laboratory for Performance Test- 
ing, Darmstadt, Germany. He discussed 
the present testing procedure and its most 
important parameters in the light of the experi- 
ence gained in more than a thousand service 
fatigue tests on test specimens as well as on 
actual airplane and automobile structures and 
parts. The presentation of the test results 
as life or survivorship functions were analyzed 
with a view to facilitate their use by the 
designer. Finally, he said, some design rules 
will be emphasized which help to overcome 
the present uncertainties in the application 
in design of the results of fatigue tests. 

Philip Brooks of Northrop Aircraft, Inc., 
Hawthorne, Calif., told of the active and 
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potential role played by the individual aircraft 
company in the performance of fatigue research 
in his paper on “‘Structural Fatigue Research 
and Its Relation to Design.’’ Two hypotheti- 
cal types of airplanes are examined, he said, 
one a long-range interceptor and the other a 
medium-range transport. The complete engi- 
necring-design program is followed through 
for each; contrasting design philosophies plus 
differing requirements which affect fatigue 
characteristics are studied. The manner in 
which each portion of the design procedure 
defines the analytical and experimental fatigue 
research necessary was pointed out. The 
steps included in the paper were: The estab- 
lishment of the mission criteria, the definition 
of the operational loading spectra, the estab- 
lishment of design stress levels, the deter- 
mination of detail design policy to be 
employed, the requirements for tatigue analy- 
sis and design testing and, finally, the neces- 
sary check testing of parts and components. 
Harry T. Jensen of Sikorsky Aircraft, 
Bridgeport, Conn., told of the problems 
encountered in substantiating a helicopter 
for fatigue, with particular emphasis being 
placed on components that are unique to a 
helicopter such as rotor blades, hubs, and 
control systems. The schedule considers 
the following stages in the development of 
the helicopter and the relationship of each 
stage to the required fatigue substantiation: 
Design, evaluation, development, production 
prototype, and production development. 


Fatigue Failure 


Relationship between load spectra and 
fatigue life was discussed in detail in a paper 
by B. Lundberg and S. Eggwertz of the Acro- 
nautical Research Institute of Sweden, Ulv- 
sunda, Sweden. 

Two papers were presented on fatigue testing 
for transport aircraft and the fatigue engineer- 
ing of an aircraft. R. L. Schleicher, North 
American Aviation, Inc., presented a paper 
on the practical aspects of designing for satis- 
factory fatigue life in fighter and trainer-type 
aircraft. He summarized the type of informa- 
tion available to the aircraft-structures engi- 
neer to aid in his consideration of the fa- 
tigue problem and the various approaches to 
the problem. He gave a comprehensive 
summary of design practices. He concluded 
with the recommendation that, until a great 
deal more experience has been gained with the 
different methods of fatigue analysis now 
available, the most practical approach in de- 
sign for high-fatigue life lies in repeated load 
testing of structural elements, representative 
of the full-scale air-frame component to a 
spectrum-type loading representative of the 
use of the aircraft. 

Telling of the work being done at the Bristol 
Aeroplane Company, Ltd., Filton, England, 
H. Giddings gave a summary of the many 
types of fatigue-loading actions and drew 
particular attention to the importance of 
loads of once per flight frequency. The effects 
of operational variables on aircraft life, such 
as cruising height and climb and descent 
technique were discussed in relation to Bristol 
“Freighter’’ and ‘‘Britannia’’ aircraft. He 
stressed inspection and maintenance in relation 


to operational life. He gave some results of 
Bristol tests on the effect of ‘‘crack-stopper 
strips.”’ 

“Aspects of Fatigue Design of Aircraft 
Structures’’ was the subject of the concluding 
paper by F. Turner, Saab Aircraft Company, 
Linkoping, Sweden. He emphasized the value 
of the statistical approach and the use of the 
“‘return-period’’ diagram illustrated. 
More precise definitions of the concepts 
“limit load’’ and ‘‘safety factor’’ were given. 
He said the basis of the factor of safety is 
scatter. This is not confined to material 
strength, but includes uncertainties in loads, 
and covering for some amount of error in design 
and manufacture. He discussed the difference 
in scatter for materials and for finished struc- 
tures. He suggested that an ideal method of 
testing fatigue-sensitive parts would be the 
return-period test, which would automatically 
show whether fatigue or static strength is 
more critical. 

The conference was jointly sponsored by 
Columbia University’s department of civil 
engineering and engineering mechanics, its 
Institute of Flight Structures, and the Office 
of Scientific Research and Development of the 
United States Air Force. The Institute of 
Flight Structures, which was activated in 
1954 at Columbia, is the result of a grant from 
the Daniel and Florence Guggenheim Founda- 
tion. Alfred M. Freudenthal, Mem. ASME, 
professor of civil engineering at Columbia, 
was chairman of the organizing committee. 


was 


ming Meetings | 


Tue Third BCR Techno-Sales Conference 
and the annual meeting of Members of Bi- 
tuminous Coal Research, Inc., will be held 
April 18 and 19 at the Deshler Hilton Hotel 
in Columbus, Ohio. 


Industrial Research 


INpusTRIAL RegsEARCH—its motives, its 
management, and its results—will undergo 
examination at the first annual National In- 
dustrial Research Conference. The conference, 
sponsored by Armour Research Foundation of 
Illinois Institute of Technology, will be held 
April 18 and 19 at the Sherman Hotel in 
Chicago, Ill. 


Ohio State University Conference 


Enoineers from coast to coast will consider 
the great problems facing the profession when 
they meet in Columbus, Ohio, on May 4, 
1956, for the Third Annual Conference for 
Engineers sponsored by the College of En- 
gineering of the Ohio State University. 


Atomic Energy for Industry 


A two-pay conference to alert business and 
commercial leaders of the Southwest and 
Mexico to the significance of atomic energy 
will be held at San Antonio, Texas, May 10-11, 
1956. Southwest Research Institute of San 
Antonio will sponsor the conference in co- 
operation with the Atomic Industrial Forum. 
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thrust rocket engine in the RMI test area. 


Junior Forum 


Author, /eft, discusses performance of a new propellent injector being evaluated in 
the Reaction Motors, Inc., development laboratory. 





Insert shows firing of a high- 


The Young Mechanical Engineer in 
Research and Development 


By John A. Scheller? 


Durine my last semester at Newark College 
of Engineering, Newark, N. J., I had to face 
the same problem now confronting many 
senior mechanical-engineering _ students: 
“Which of the hundreds of on-campus job 
interviews to sign up for and, from those, 
which job offer to accept?’’ This is really a 
desirable sort of problem to have, but it still 
requires evaluation and a decision. Ideally, 
each student would have a specific career ob- 
jective in mind before he tackles this prob- 
lem; however, I had none, and neither did 
most of my classmates. WhatI did have wasa 
desire for technical challenge and the oppor- 
tunity to do new things, come up with new 
! Westinghouse Electric Corp., Radio-Tele- 
vision Division, Metuchen, N. J. 

? Engineer, Reaction Motors, Inc., Denville, 
N.J. Assoc. Mem. ASME. 
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theories, and invent new devices. Because 
research and development seemed to suit my 
objective, I obtained a position with Reaction 
Motors, Inc., Denville, N. J., pioneer develop- 
ers of rocket engines for guided missiles and 
piloted aircraft. 


Rockets—Past and Present 


Although elementary-type rockets have been 
used for hundreds of years, only recently have 
advanced-type rocket engines been considered 
practical for uses such as supersonic aircraft, 
intercontinental missiles, and earth satellites. 
A vast store of technology has now been ac- 
cumulated, and rocket propulsion has become 
a science in itself. The first step in this direc- 
tion was the German V-2 program during 
World War II. More recently, the United 
States has taken even greater strides in the 
development of rocket propulsion. The use of 





rockets for jet-assist take-off (JATO) has be- 
come commonplace in military aviation, and 
the names of missiles such as Matador, Terrier, 
and Nike appear daily in our newspapers and 
magazines. The supersonic airplanes, inter- 
continental missiles, and earth satellites of 
today were made possible by the research and 
development programs of the past decade. 
The world’s first piloted flight faster than 
sound was made in the Bell X-1, rocket-pow- 
ered by RMI. Both the Bell X-1A and the 
Douglas *‘Skyrocket,’’ present and past hold- 
ers of the world’s speed and altitude records 
for piloted aircraft, are powered by RMI rocket 
engines. The Martin ‘Viking’ rocket set 
the existing speed and altitude records for 
single-stage rockets using RMI rocket power. 
I mention these records here to familiarize the 
reader with my company and to emphasize 
the vital nature of the contributions to na- 
tional security being made by companies en- 
gaging in research and development. 

My first assignment at Reaction Motors 
was in the development-engineering depart- 
ment, which consists of various sections, each 
specializing in a particular phase of rocket 
engineering and acting in a consulting capacity 
to the project-engineering department. The 
section to which I was assigned was the Valves 
and Controls Section, a group of specialists in 
engine-control systems and components. My 
iob was to assist in the analysis of a control 
system being evaluated for the project-engi- 
necring department. Other sections of the 
development-engineering department specialize 
in pumps and rotating machinery, thrust cham- 
bers, propellent injection and ignition, and 
also physics and metallurgy. 


Project Team 


Following my work in control-system 
evaluation, I was assigned to the project-engi- 
neering department. For the performance of 
each new contract, a project team is organized 
and given full responsibility for getting the 
job done on schedule within a fixed budget. 
It is the project team that ‘“‘carries the ball” 
and makes those crucial decisions upon which 
the success of every project hinges. I was 
assigned to a project team which had as its 
objective the design, fabrication, test, and 
field evaluation of an internal-combustion-type 
catapult power plant destined for use in launch- 
ing aircraft. My job involved designing the 
electrical and hydraulic control systems and 
ordering the control equipment. I presently 
am engaged in technical liaison with the 
U. S. Navy concerning the control system for 
operating the catapult power plant at a naval 
base for field evaluation. 

In a typical day there are few routines other 
than a morning cup of coffee, a lunchtime 
bridge game, and an afternoon ice-cream conc. 
The day itself is rather diversified, for research 
and development engineering is concerned with 
new and untried things rather than with es- 
tablished routines. I might start a day by 
studying the present method of operating some 
Navy machinery and then determine how that 
machinery could be operated in conjunction 
with our new catapult power plant. I then 
draw a schematic sketch of the resulting 
system, determine its size from flow and pres- 
sure-drop considerations, and list the addi- 
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as of Feb. 29, 1956 


Honorary Members. . . ey 
Fellows... 402 
Members ; 14,780 
Affiliates. . 300 
Associate Members (33 and over) 3,808 
Associate Members (30-32) 4,440 
Associate Members (to the age of 29) . .17,405 

Total 41,207 


tional control equipment required, if any. 
The next step might be to arrange a one-day 
trip to a naval base to discuss this system. 
Later in the day an equipment sales engineer 
might stop in for a while to discuss the specifi- 
cations I had written for a new piece of equip- 
ment. Another typical day might be spent 
entirely in conference with a consulting engi- 
meer on some aspect of the catapult-control 
system. 

Of course, not every young engineer follows 
the same course as I have. Many young me- 
chanical engineers have started in the test de- 
partment at nearby Lake Denmark, N. J., 
where our rocket engines and their components 
are static-tested. Because of the extreme 
range of variables in rocket engineering and 
the high-performance levels being achieved, 
very accurate test data must be recorded. The 
latest instrumentation techniques and equip- 
ment are used, and test results are carefully 


analyzed and interpreted. The “‘hot’’ firing 
of a rocket engine is a thrilling experience (see 
photo insert) for everyone, particularly for the 
engineers who have contributed to its design. 
Other young mechanical engineers have started 
in the design department, which includes a 
Stress Analysis Section. Our rocket engines 
and related equipment are fabricated in our 
own Manufacturing Division where special 
processes are sometimes required. 


Opportunities in Research and 
Development 


Research and development (R&D) offers the 
young mechanical engineer a genuine personal 
challenge within a flexible organization where 
he will find a wide selection of opportunities 
for specialization and growth. He will dis- 
cover that an R&D organization is staffed by 
high-caliber young men, because it thrives on 
the enthusiasm, imagination, and courage of 
minds which are unfettered by conventional 
approaches. There are no stereotypes and 
personnel policy is oriented toward recognition 
of individual ability and accomplishment. 
Performance on the job leads to bigger assign- 
ments and broader responsibility. The young 
engineer will find that an R&D organization 
pays better than other industries, both in 
starting salary and in the long run. Salary 
scales vary, however, among individual com- 
panies, and fringe-benefit packages must be 
considered in making comparisons. Much 
R&D effort is being devoted to the defense 
of our country and the free world, and the 
young engineer will find that significance of 
purpose is a factor not to be overlooked from 
the job-satisfaction standpoint. 


Actions of the ASME Executive Committee 
Meeting at Headquarters, March 2, 1956 


A meetine of the Executive Committee of 
the Council of The American Society of Me- 
chanical Engineers was held Friday, March 2, 
1956, in the rooms of the Society. There were 
present: Joseph W. Barker, chairman; F. L. 
Bradley, F. W. Miller, Louis Polk of the Ex- 
ecutive Committee; H. J. Bauer, Finance Com- 
mittee; J. L. Kopf, treasurer; E. J. Kates, 
assistant treasurer; W. H. Byrne, vice-presi- 
dent; H.C. R. Carlson, R. B. Lea, Joseph Pope, 
directors; C. E. Davies, secretary; D. C. A. 
Bosworth, T. A. Marshall, Jr., O. B. Schier, 
2nd, assistant secretaries; and Ernest Hartford, 
consultant. The following actions are of gen- 
eral interest: 


EIC Member Elected to ASME 


William C. Leith of The Engineering In- 
stitute of Canada was elected to associate 
membership in the ASME and under the recip- 
rocal arrangement with EIC (and until the 
ASME By-Laws providing for this will become 
effective June, 1956), the Executive Com- 
mittee of the Council authorized reduction in 
dues payment for 1956 to provide equivalent of 
waiving the initiation fee. 


Board on Membership 


Upon recommendation of the Membership 
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Review Committee, concurred in by the Board 
on Membership, it was voted to authorize the 
following guide for the Membership Review 
Committee, cach case to be acted upon in- 
dividually by the Board on Membership and 
the Executive Committee, for members of 
long standing who have been judged worthy 
of special consideration, not qualified to be 
dues-exempt, and who tender their resignation 
because of inability to pay dues, due to retire- 
ment or ill health. 

To carry these members on the Society's roll 
of membership under one of the following 
two provisions: (4) Members expressing the 
desire to retain the grade of Member be con- 
tinued in that grade without payment of dues, 
and without further services of the Society 
except that they shall be carried as paid-up 
members within the Section in which they 
reside; and (6) Members expressing the desire 
to receive limited services be continued in the 
grade of Member and by an annual token pay- 
ment of $5 receive MecHanicaL ENGINEERING 
and such other services as the Council may 
direct. 


Meetings Committee 


The Meetings Committee set up the follow- 


ing meetings and conferences, as authorized 
by the Board on Technology: 

Gas Turbine Conference and Exhibit, Hotel 
Statler, Washington, D. C., April 16-18, 1956. 

Participation of Materials Handling and 
Rubber and Plastics Divisions in the Industry- 
Military Conference on Materials Handling of 
Plastics, Washington, D. C., week of March 
26-30, 1956. 

Participation in the American Power Con- 
ference, Chicago, Ill., March 21-23, 1956. 

Metals Engineering Conference, jointly with 
American Welding Society, Hotel Statler, 
Buffalo, N. Y., May 8-10, 1956. 

Petroleum Conference, Statler-Hilton, Dal- 
las, Texas, Sept. 23-26, 1956. 

Heat Transfer Conference, The Pennsylvania 
State University, University Park, Pa., week of 
Aug. 11, 1957. 

Annual Meeting, Chalfonte-Haddon Hall 
Hotel, Atlantic City, N. J., Nov. 29-Dec. 4, 
1959. 


Membership Development Commitiee 


The problem of travel expenses for Regional 
Chairmen of the Membership Development 
Committee was discussed by the Executive 
Committee on Dec. 2, 1955, and referred to the 
Finance Committee and the vice-presidents for 
recommendation. Report of the Finance 
Committee action was made at the Feb. 3, 
1956, meeting of the Executive Committee and 
action was withheld until this problem was 
considered by the vice-presidents. 

Upon the recommendation of the vice- 
presidents, the Executive Committee of the 
Council voted that mileage on the basis of 13 
cents a mile and $6 per diem be provided for the 
chairman and the vice-chairman of the Mem- 
bership Development Committee, and all the 
Regional MDC chairmen, to attend only the 
Semi-Annual Meeting in Cleveland, June 17-21, 
1956; that an appropriation of $1200 be set up 
for this meeting; and that the effectiveness of 
attendance at the meeting be reviewed 
critically by the vice-presidents. 


Boiler and Pressure Vessel Committee 


The Secretary reported a request from an in- 
dustrial association in Brazil for permission 
to translate the Pressure Vessel Code into 
Portuguese. The safeguarding of the Code 
was considered at some length, particularly in 
regard to assuring the accuracy of the transla- 
tion and the need for maintaining such a Code 
up to date. The Executive Committee felt 
that there was the possibility of further trans- 
lations of ASME codes and standards into 
foreign languages and voted to assign to 
the Board on Codes and Standards the responsi- 
bility for granting authority to responsible 
bodies to sponsor translations of ASME 
codes and standards into foreign languages 
and to insure that proper safeguards are estab- 
lished to cover the accuracy of the trans- 
lations and the maintenance of the codes and 
standards in an up-to-date condition. 


Public Relations Committee 


Upon the recommendation of the Public 
Relations Committee and with the concurrence 
of the Finance Committee it was voted to 
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authorize an immediate allocation of $10,000 
for the public-relations program pending 
the submission and acceptance of a final re- 
port. 


International Electrotechnical 
Commission 


The ASME is represented on the U. S. 
National Committee of the International Elec- 
trotechnical Commission and holds the secre- 
tariat for three technical committee projects— 
Hydraulic Turbines, Steam Turbines, and 
Internal-Combustion Engines, the chairmen of 
which are, respectively, S. Logan Kerr, A. G. 
Christie, and Paul Diserens. The first two of 
these technical committees are holding meet- 
ings in Munich, Germany, June, 1956. These 
projects are closely related to similar projects 
of the ASME Power Test Codes Committee 
and the personnel in each project is the same. 

The ASME has contributed some staff sup- 
port for the IEC work on these three technical 
projects but the expense of providing attend- 
ance at the meetings of these committees has 
usually been provided by industries which are 
concerned with the work of the technical com- 
mittees. The Secretary read a communication 
from S. Logan Kerr pointing to the fact that 
support for U. S. A. attendance at the Munich 
meeting of TC/4, Hydraulic Turbines, was un- 
certain at the moment and as it was necessary 
for him to make travel plans at once he re- 
quested the Executive Committee for support. 
It was subsequently learned that financial 
support has been forthcoming. It was voted 
to request the Board on Codes and Standards 
to review the long-range policy of the Society 
with respect to participation in the IEC 
activities. 


Technology Executives Conference 


. 

The Executive Committee on Feb. 3, 1956, 
discussed the Technology Executives Confer- 
ence which was held in Ann Arbor, Mich., 
Jan. 30-31, 1956, and requested the Secretary to 
consider the suggestions made at the meeting 
for enlarging this Conference and to make 
recommendations. 

The Board on Technology has decided to 
hold the 1957 Conference at Arden House, 
Harriman, N. Y., Jan. 7-8. It was voted 
to recommend that the usual meeting of the 
vice-presidents, held early in the calendar 
year, and the meeting of the Executive Com- 
mittee for January be held at Arden House dur- 
ing the Technology Executives Conference, 
to enable the vice-presidents and the members 
of the Executive Committee to become more 
familiar with the important work of the com- 
mittees which are responsible for the technical 
life of the Society. 


Sections 


The Mexico Section, since its establishment 
in 1951, has been functioning on a three-year 
basis, only one delegate attending the Regional 
Administrative Committee meetings. Upon 
recommendation of the Vice-President, C. H. 
Shumaker, the Executive Committee of the 
Council voted to authorize the establishment 
of the Mexico Section on a _ permanent 
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basis, Vice-President C. H. Shumaker to report 
at the June Council meeting on the matter of 
attendance of two delegates from the Mexico 
Section to the 1957 RAC meeting, a problem 
which is related to the rate of dues paid by 
the members in Mexico. 

Upon recommendation of Vice-President F. 
W. Miller, concurred in by the other vice- 
presidents, it was voted to authorize full 
Section status for the State-Line Subsection ot 
the Buffalo Section, the territory to include 
the Counties of Allegany and Cattaragus in 
New York and McLean County in Pennsy]l- 
vania, the place of meeting to alternate between 
Olean and Wellsville. 

The Executive Committee suggested that 
consideration be given to a change of name for 
the State-Line Section because the name is 
not definitive. 

Upon recommendation of Vice-President 
A. C. Pasini, it was voted to authorize the 
establishment of a Johnstown Group of the 
Westmoreland Section, the territory to include 
Cambria County, and the place of meeting to 
be Johnstown, Pa. 


Regional Administrative Committee 
Delegates 


It was voted to rescind the action of the 
Council on Nov. 13-14, 1955, whereby the rate 
for travel to RAC meetings was reduced to 11 
cents per mile, and to restore the mileage rate 
for the 1956 RAC delegates to 13 cents per mile. 


ASME Motion Picture 


The Secretary reported ten bookings of the 
ASME motion picture on television to an 
audience of 854,739, and 18 bookings for group 
showings to an audience of 4236. Fifty-six 
group showings to an audience of 7767 have 
previously been reporved. 


Certificates of Award 


Certificates of Award were granted tc the fol- 
lowing retiring chairmen: Savannah Section, 
Virgil G. Hall; Peninsula Subsection of Vir- 
ginia Section, R. Hial Pepper. Approval was 
voted of a certificate to the charter members of 
the Mid-Hudson Section, to be signed by the 
Section chairman, as a token of appreciation 
to those who were active during the formation 
period. A revised policy on the granting of 
Certificates of Award was approved. 


Students and Student Branches 


The vice-presidents, at their meeting Feb. 
24-25, 1956, discussed the various means of 
distributing the $5000 authorized by the 
Council, Nov. 13-14, 1955, for the expenses of 
facuity advisers attending the Regional Stu- 
dent Conferences. Upon recommendation of 
the vice-presidents, it was voted to amend 
Par. 11 (4) of the Budget Policies adopted 
June 19, 1955, to read as follows: 


“For Student Branch Conferences—‘To 
Faculty Adviser, 11 cents per mile one way 
(calculated by standard railroad route) plus 
$6 per day or major part thereof for time en- 
gaged in the Conference and for trip over 100 
miles for travel time to and from the meeting 


not to exceed round-trip travel time by stand- 
ard railroad route. 

‘To Faculty Advisers in metropolitan area 
who do rot travel over 100 miles, $6 per day 
or major part thereof for time engaged in the 
Conference plus a miscellaneous allotment of 
$3. 

‘To the Student delegation, 18 cents per 
mile one way (calculated by standard railroad 
route). 

‘Payment for the Faculty Adviser and the 
payment to be used by the Student Delegates 
will be made in separate checks and sent to the 
Faculty Adviser. If the Faculty Adviser or his 
representative does not attend that check is to 
be returned.’”’ 


The Council, on June 28-29, 1953, upon rec- 
ommendation of the vice-presidents voted ‘‘to 
approve the designation of Student Branch 
Councilors as appointive officers of the Sec- 
tions, one for each Student Branch in the area of 
the Section." The vice-presidents discussed 
the usefulness of the Student Branch Councilor, 
and upon their recommendation, the Execu- 
tive Committee of the Council voted to rescind 
the action of the Council on June 28-29, 1955, 
designating Student Branch Councilors as 
appointive officers of the Sections and to make 
the appointment of a Student Branch Councilor 
optional by the Section, with the advice of the 
vice-president and the faculty adviser. 

Upon recommendation of the vice-presidents, 
it was voted to continue the Student Branch at 
the University of Puerto Rico for another 
scholastic year ending June, 1957. 


Gantt Medal Board of Award 


The basis for the Gantt award as stated in 
the deed of gift is ‘for distinguished achieve- 
ment in industrial management as a service to 
the community."" The Gantt Medal Board is 
desirous of removing the word ‘‘industrial’’ 
from the deed of gift and voted to recommend 
to the supporting societies (ASME and Amer- 
ican Management Association) that the deed of 
gift be modified accordingly. The Executive 
Committee of the Council voted to approve the 
omission of the word industrial and to suggest 
that the basis for the award read: ‘‘for dis- 
tinguished achievement and service to the 
community."’ This will require the approval 
of the other participating body, the American 
Management Association, and the Gantt Medal 
Board of Award. 

At a meeting on Feb. 14, 1956, the Gantt 
Medal Board of Award considered the possi- 
bility of expanding the usefulness of the 
Gantt award by bestowing Citations of 
Achievement on individuals who have made 
outstanding contributions in various areas of 
management but who may not be eligible for 
the Gantt Award. The Board voted to recom- 
mend this action to the supporting bodies. 
The Executive Committee of the Council voted 
to authorize the granting of a Citation of 
Achievement ‘‘in the various fields of com- 
petence within the general area of the Gantt 
award and in accord with the spirit of the 
award.”’ 


Verein Deutscher Ingenieure 


The Executive Committee designated Robert 
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C. Allen and Brig. Gen. Stewart E. Reimel to 
serve as Honorary Vice-Presidents at the 
centennial celebration of the VDI, in addition 
to the four members designated at the Feb. 3, 
1956, meeting. 


W. F. Durand 


The Secretary reported that William F. 
Durand, past-president and Hon. Mem. ASME, 
would celebrate his ninety-seventh birthday 
on March 5, and the Executive Committee 
designated Robert B. Lea to convey to 
Dr. Durand, personally, congratulations and 
greetings on behalf of Council, officers, and 
staff. 


Celebration of 250th Anniversary of 
Birth of Benjamin Franklin 


In 1954 the Society was invited by the En- 
gineers’ Club of Philadelphia to participate in 
the celebration of the 250th anniversary of the 


Boiler and Pressure Vessel Code 


A mzetinG of the Boiler and Pressure Vessel 
Committee of The American Society of Me- 
chanical Engineers will be held jointly with 
the National Board of Boiler and Pressure Ves- 
sel Inspectors, June 19 to 22 inclusive, at the 
Windsor Hotel, Montreal, Que., Can. 

The meeting will include a panel session on 
all the various sections of the ASME Boiler 
and Pressure Vessel Code, which will include, 
in part, power boilers, heating boilers, unfired 
pressure vessels, and welding requirements. 
Meetings of the various subcommittees are 
also planned. There will be a discussion on 
‘National Board Rules for Repair.” 

A dinner dance will be held on Thursday 
and the all-day session of the Boiler and 
Pressure Vessel Committee is planned for Fri- 
day. 

The Engineering Institute of Canada, repre- 
sentatives from both the Boiler and Pressure 
Vessel Committee, and local members of the 
National Board of Boiler and Pressure Vessel 
Inspectors comprise the Planning Committee. 

New Appointment. Wayne G. Henderson, 
superintendent, Engineering and Loss Control 
Division, Travelers Indemnity Company, was 
appointed to membership on the Main Com- 


mittee. 


Power Test Codes 


The Power Test Codes Committee announced 
the election of Rawleigh M. Johnson, engineer 
in charge, engineering test department, Inger- 
soll-Rand Company, Phillipsburg, N. J., as 
chairman of the committee, succeeding A. G. 
Christie, past-president and Hon. Mem. 
ASME. 
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birth of Benjamin Franklin. The Executive 
Committee authorized participation and ap- 
proved also a resolution for inclusion in the 
1955 brochure on ‘‘Plan for the Celebration.”’ 
The Secretary reported that the Poor Richard 
Club of Philadelphia presented to the Society 
its Almanack Medal and a Certificate ‘‘for 
distinguished service in the 250th anniversary 
of the birth of Benjamin Franklin,"’ in appre- 
ciation of the Society's ‘‘constructive leader- 
ship in suggesting co-operation by local chap- 
ters of ASME which resulted in excellent 
programs in many sections of the country.”’ 


Death of Mrs. Calvin W. Rice 


The Secretary reported the death on March 
1, 1956, of Mrs. Calvin W. Rice, widow of 
Calvin W. Rice, who died in 1934 and who 
served the Society as Secretary from 1906 to 
that date. The Executive Committee directed 
that its deepest sympathy be extended to Mrs. 
Rice’s family. 


Test Code Committee 28 
on Measurement of Small Particulate 
Matter 


By W. A. Crandall, Chairman 


Power 


When the Power Test Code for Dust Sepa- 
rating Apparatus was prepared over 15 years 
ago, equipment was bought and sold on the 
basis of specifications for over-all collection 
efficiency. 

With the increase in boiler size and complex- 
ity and new developments in dust-collector 
design, it became necessary to relate the per- 
formance of dust-collecting apparatus to the 
physical and electrical properties of the mate- 
rial to be collected. Hence the individual 
equipment manufacturers developed various 
test methods for the determination of particle- 
size distribution, electrical resistivity, and so 
on. Unfortunately, however, this resulted 
in a situation whereby each manufacturer was 
using different test procedures and nomen- 
clature, resulting in a maze of performance 
data, equipment specifications, and the like, 
which could not be adequately correlated by 
the purchaser of the equipment. As a result, 
much confusion developed in specifying the 
desired performance of equipment to be pur- 
chased and evaluating the performance of 
equipment already in operation. 

To alleviate this situation, various co-opera- 
tive efforts were undertaken by manufacturers 
of dust-collection equipment, public utilities, 
and other interested organizations. The 
need for standardization in respect to test pro- 
cedures and nomenclature was recognized by 
all concerned. These efforts resulted in the 
formation of Power Test Code Committee 28, 
which has as its objective the study and evalua- 






tion of methods for determining the particle- 
size distribution of fine particulate matter 
and the eventual preparation of a code which 
will define the test methods and nomencla- 
ture to be used in respect to particle-size dis- 
tribution as it relates to dust-collection equip- 
ment. The Committee is composed of per- 
sonnel experienced in this field, representing 
equipment manufacturers, public utilities, re- 
search organizations, and other groups con- 
cerned with this problem. Although the 
major endeavor of the Committee will be in 
the field of dust collection, it is believed that 
the results of the Committee work will prove 
of value to those working in other fields of fine- 
particle technology. 


Standardization in the Field of 
Nuclear Energy 


Areas of possible standardization in nuclear 
work have been broken down into seven 
groups: (1) general standards, such as nomen- 
clature, color codes, symbols, and qualifica- 
tions; (2) standards for radiation protection, 
both for people and for property; (3) standards 
for nuclear safety, in operation and processing; 
‘4) materials and properties, including mining 
and metallurgy; (5) standards for equipment 
in the mechanical and civil-engineering fields; 
(6) standards for equipment in the electrical 
field; and (7) standards for processes, includ- 
ing chemical engineering. H. A. Wagner, De- 
troit Edison Company, was named chairman 
of the planning subcommittee on standards 
for equipment in the mechanical and civil- 
engineering ficlds, as alternate for F. S. G. 
Williams. A meeting of this planning sub- 
committee was held Feb. 22, 1956, and a set of 
recommendations prepared which has been 
circulated to a number of selected individuals 
for comment. In general, the subcommittee 
recommended that where existing standardiz- 
ing projects existed in any of the areas, the 
question of including nuclear work in such proj- 
ects should be referred to the sponsors of the 
projects. 


identification of Piping Systems 


By W. H. Evans, Chairman, Sectional Committee 
A-13 


Colors, either solid or in combination, have 
probably always been used for various identi- 
fication purposes. In the early days some 
compressed-gas tanks were painted various 
colors, not to identify the contents but to 
indicate ownership of the tanks. The result 
was many different-colored tanks that con- 
tained the same material. This has proved 
extremely dangerous in many instances. 

As more and more materials, some hazard- 
ous and some not, were piped to points of use 
in various establishments, it became apparent 
that some systematic means of identification 
was imperative. 

Many industries formed their own color 
schemes, giving no thought, of course, to 
standardization outside the individual plant 
Considerable confusion resulted due to the 
use of many schemes even within one plant 
of the same company. This created additional 
hazards. 

Schemes for the identification of piping sys- 
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tems developed by industrial plants of various 
kinds, in many instances worked well within 
the plant. Generally speaking, they probably 
gave a greal deal of satisfaction; however, 
they had one common fault—they suffered 
from lack of uniformity. Mistakes were made 
turning valves of disconnecting pipes at the 
wrong time. This caused accidents and, in 
many cases, injury. Many times municipal 
fire departments were called in to fight fire 
and they had no knowledge whatsoever of the 
color scheme within the plant. There are 
many instances of serious injury occurring 
because of this. It was apparent that some 
scheme be devised that had flexibility, sim- 
plicity, and distinguishability in order to 
eliminate the confusion that now existed. 

The organization of the Sectional Commit- 
tee on the Identification of Piping Systems, 
under the procedure of the American Stand- 
ards Association, took place on June 14, 1922. 
The National Safety Council and The American 
Society of Mechanical Engineers are joint 
sponsors for this project and the Committee 
presently consists of 37 members represent- 
ing 28 technical societies and industrial or- 
ganizations. 

After considerable hard work, the first stand- 
ard was approved in 1928. It was reaffirmed 
in 1947. In 1951 the Committee was reac- 
tivated and the code was revised in its present 
form. 

In the new standards the color ‘‘purple’’ was 
purposely dropped as a distinguishing color 
for so-called ‘‘valuable material.’’ Another 
difference in this revision is the provision for 
the identification of the contents by legend. 
This, in the opinion of the Committee, was 
necessary because of the difficulty in striping, 
and the fact that eventually one runs out of 
colors. The basic colors that were chosen are 
so far apart on the spectrum that considerable 
variation in shade could occur and the actual 
colors intended would still be recognizable. 
It was the Committee's opinion that the leg- 
ends will definitely identify the material. 

The appendixes that were in the original 
code were dropped because in many cases they 
were not complete and the determination of 
whether or not a material was safe or unsafe 
depended to a certain extent upon the use to 
which it is put. In general the Committee 
urges the doctrine that once dangerous always 
dangerous. For instance, some fire-quenching 
materials are dangerous for other uses. 

It is to be noted that the main classification is 
by the four colors: 


Class Color 
F, Fire-protection Red 
equipment 
D, Dangerous mate- Yellow (or orange) 
rials 
S, Safe materials Green (or the achro- 
matic colors, white, 
black, gray, or alu- 
minum) 
P, Protective mate- Bright blue 


rials 
Red has been assigned because of its long- 
established use on fire-fighting and protective 
equipment. Yellow and orange were reas- 
signed to dangerous materials because they 
have the highest coefficient of reflection under 
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white light and can, therefore, be more readily 
recognized under the poorest conditions of 
illumination. Green has been the universal 
color used for safety and was left that way as 
was the bright blue for protective materials 
Not too much change was made because of the 
possible opposition of industry to adopt any 
radical changes. 

If enemy action ever lays waste to some of 
our industry, it is possible that the damage 
can be minimized if Civil Defense personnel, 
plant defense personnel, Red Cross Rescue 
Squads, and other defense personnel are able 
to follow an established code in knowing 
which valves to open or close. 


Slotted and Recessed Head Screws 


Revision of the American Standard Slotted 


and Recessed Head Screws, ASA B18.6-1947, 
has brought about a separation of the pre- 
vious standard into four parts, the first of 
which, Slotted and Recessed Head Wood 
Screws, has just been approved as an American 
Standard. 

As presently planned, the complete revision 
of B18.6-1947 will be accomplished when all 
of the following four standards are approved: 


1 Slotted and Recessed Head Wood Screws, 
B18.6.1 

2 Hexagon and Slotted Head Cap Screws, 
Square Head Set Screws, and Slotted 
Headless Set Screws, B18.6.2. 

3 Slotted and Recessed Head Machine 
Screws, B18.6.3. 

4 Slotted and Recessed Head Tapping Screws 
and Metallic Drive Screws, B18.6.4 





The honorary award of fellowship in the Standards Engineers Society was presented 
to U. S. Senator Ralph E. Flanders of Vermont, past-president and Hon. Mem. ASME, 
at a special meeting of the Washington Section, Jan. 11, 1956. The award was made 
by Madhu Gokhale, second from left, president of the society, and William L. Healy, 


left, past-president and acting chairman of the awards committee. 


Roger E. Gay, 


right, Director of Cataloging, Standardization, and Inspection in the Department of 
Defense and past-president of the American Standards Association, assisted in the 
presentation, which took place in the Caucus Room of the Senate Office Building. 
After the award, Senator Flanders reviewed his experiences in standardization. 
Starting from a period early in this century when special screw threads were the style, 
the Senator outlined progress in standardization up to establishment of the series of 
unified screw threads adopted by the United States, Great Britain, and Canada. 
Senator Flanders stated that proper standards were basic to the national economy. 
They help increase the standard of living through increased production. Standards 
relegate problems which are already solved to the field of the routine, leaving the 
creative talent of designers free for the consideration of other aspects. 
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The revised data on square and hexagon cap 
and set crews have been deleted from B18.2- 
1955, Square and Hexagon Bolts and Nuts, 
and will appear in B18.6.3. 


Parking Devices 


The ASME has accepted sponsorship of a 
project on a Safety Code for Parking Device 
Equipment. The project grew out of a sub- 
committee of the Sectional Committee on a 
Safety Code for Elevators, Al7. This sub- 
committee, composed of elevator, insurance, 
and parking-device men, prepared a draft of 
rules for the elevator part of such devices, but 
after completion of the draft recommended to 
the Sectional Committee that a separate proj- 
ect on the devices be formed. In this way 
the tower structure could be covered. It was 
the feeling of the subcommittee that an ade- 
quate safety code could not be prepared with- 
out including the tower. The Al7 Executive 
Committee agreed with this opinion, and in 
addition stated their belief that it would not 
be desirable to enlarge the scope of the Elevator 
Code Committee to include structural features 
as described. Upon request by the Society, a 
general conference, called by the American 
Standards Association, recommended that the 
project be set up, that the Society be asked to 
sponsor it, and that the scope of the project 
be: 

“This safety standard shall cover mechani- 
cal and electrical equipment that moves motor 
vehicles vertically and/or horizontally to and 
from a parking location, excluding elevators 
in structures where the vehicles are parked 
under their own power in any unoccupied space 
on a given parking level." 

Any individuals ot groups interested in par- 
ticipating are invited to write to ASME Codes 
and Standards Service for more information. 


Air-Pollution Control 


The first meeting of Sectional Committee Z74 
on Fundamentals of Performance of Effluent Air 
and Gas Cleaning Equipment was held Feb. 
7,1955. The ASME is administrative sponsor, 
and the American Society of Heating and Air- 
Conditioning Engineers is cosponsor for the 
project. 

At the meeting, the chairman, Allen C. 
Brandt, Bethlehem Steel Company, Bethie- 
hem, Pa., appointed a subcommittee to pre- 
pare an outline of presentation, for considera- 
tion by the Sectional Committee. Andrew H. 
Rose, Jr., Robert A. Taft Sanitary Engineering 
Center, is chairman of the subcommittee. 

The Sectional Committee voted to recom- 
mend that its scope be clarified to read: 


‘Standards relating to the fundamentals of 
performance of effluent air and gas-cleaning 
equipment or devices used for the treatment of 
process effluent prior to its discharge to the 
atmosphere.”’ 


New American Standards Published 


Letter Symbols for Chemical Engineering, 
ASA Y10.32-1955. Revision of the previous 
1946 standard. 

Scheme for the Identification of Piping Sys- 
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tems, ASA A1}3.1-1956. Revision of the pre- 
vious standard, which was reaffirmed in 1947. 
Slotted and Recessed Head Wood Screws, 
ASA B18.6.1-1955. Revision of part of ASA 
B18.6-1947, covering wood screws only. 


Tuese items are from information furnished 
by the Engineering Societies Personnel Serv- 
ice, Inc., in co-operation with the national 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 
Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee in 
accordance with the rates as listed by the 


Service. These rates have been established 


New York 
8 West 40th St 


Chicago 
84 East Randolph St. 


20-Deg Involute Fine-Pitch System for Spur 
and Helical Gears, ASA BS.7-1956. Revision 
of the previous 1950 standard. 

Inspection of Fine-Pitch Gears, ASA B6.11- 
1956. Revision of the previous 1951 standard. 





in order to maintain an efficient nonprofit per- 
sonnel service and are available upon request. 
This also applies to registrant members whose 
availability notices appear in these columns. 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office. 
When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of en- 
gineering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance. 
San Francisco 
57 Post St. 


Detroit 
100 Farnsworth Ave. 





Men Available’ 


Top Engineering Position, MSME; 35 years’ 
experience; design and development; electro- 
mechanical apparatus, stainless-steel fabrication, 
heavy machinery; provide ideas in addition to 
supervision of department. ME-290. 


Engineer, Physicist, Mathematician, DS, 44, 
16 years’ experience research, development; 
performance, administration; automatic machi- 
nery, electromechanical systems, instruments. 
Excellent knowledge production methods. Pre- 
fers northeast U.S. A. or Near East (knowledge 
of languages). ME-291 


Mechanical Engineer, 28, BME, married. 
Five years’ industrial experience, one assisting 
management of electrical components manufac- 
turer, four in technical service and design with 
job-shop parts manufacturer. Desires position 
involving planning and co-ordination of produc- 
tion and design with diversifying or expanding 
company in southeast Conn. or N. Y. ME-292. 


Positions Available 


Research Assistants, full or part-time employ- 
ment, on projects in mechanics with emphasis on 
elasticity, vibration, and electrical instrumenta- 
tion. Experience in applied mathematics or 
electromechanics desired. Opportunity for grad- 
uate study commensurate with research duties 
available in engineering mechanics, civil engineer- 
ing, mechanical engineering, and applied math- 
ematics. To $6000 for full time for ten months’ 
employment. Fla. W-2848. 


Chief Engineer, 30-50, experience in me- 
chanical design. Some knowledge of nonferrous 


metallurgy, aluminum, copper, bronze, etc. 
Company manufactures electrical conductor 
fittings. $10,000 plus. Pa. W-2944. 


Engineers. (a) Administrative superintend- 
ent, 33-40, college graduate, preferably engineer- 
ing degree, five to ten years’ experience in produc- 
tion, preferably nonferrous fabricating plants 
with rolling-mill equipment. Calif. (6) Senior 
industrial engineer, 25-35, industrial experience 
in methods analysis and plant layout. Should 
have experience in rolling of aluminum sheet, hot 
and cold-rolling mills with attendant remelt op 
erations. State of Washington. (c) Chief in- 
dustrial engineer, 28-40, experienced in rolling of 
aluminum sheet. Hot and cold mills with at- 
tendant remelt operations; also method analysis 
of production operations, develop cost studies, 

1 All men listed hold some form of ASME 
membership. 


determine capacities, and have responsibility for 
plant layout. Salaries open. State of Washing- 
ton. W-2947. 


Designer, paper machinery, for research and 
development department. High-speed machin- 
e1y-design and welding-design experience de- 
sirable. Work will include revolutionary designs 
as well as current developments in formation, 
mechanical water removal, and drying of paper 


Salary commensurate with experience. New 
England area. W-2965. 
Assistant Manager of Purchasing, 40-45, 


college graduate, at least 15 years’ heavy-in- 
dustry experience and at least four years’ top 
administrative responsibility for purchasing func- 
tions over multiplant heavy industry. Experi- 
ence in steel, heavy chemicals, or aluminum in- 
dustry desirable. Should be a member of 
National Association of Purchasing Agetts 
Salary open. West Coast. W-2966. 


Assistant General Manager, 40-50, experience 
in heating-equipment or gas-appliance industry 
and sales. Company manufactures domestic 
hot-water heaters and a general line of heating 
equipment. Canadian citizen only. $10,000- 
$12,000. Toronto, Ont.,Can. W-2977. 


Vice-President, graduate engineer, thoroughly 
familiar with problems concerning the compressor 
business. Will be required to organize, develop, 
and direct an entire compressor divisior. Salary 
open, plus bonus. Excellent opportunity. Mid- 
west. W-2979. 


Director of Industrial Sales, 35-50, responsible 
for planning, developing, and administering all 
original equipment sales in the manufacture and 
distribution of parts used in autos, trucks, marine 
motors, pumps, road machinery, stationary en- 
gines, railroad, and aviation equipmeat. $20,- 
000, plus bonus. Midwest. W-2981. 


Chief Product Engineer, mechanical degree, or 
equivalent, minimum of ten years’ experience in 
design and development; must be able to work 
with people in directing the design and develop- 
ment of semiautomatic electromechanical equip- 
ment and must be able to assume administrative 
responsibilities. About $10,000. Upstate N. Y. 
W-2985. 

Plant Engineer, 35-40, mechanical graduate, 
at least ten years’ experience in process manufac- 
turing in coated products, rubber, plastics, or 
allied fields. $8400-$10,800. N. J. W-2986. 


Staff Engineering Assistant, young, mechanical 
graduate, design and layout experience in plant 
engineering fields covering heating, ventilating, 
piping, and building layout for textile manu- 
facturer. $5200-$6500. New York, N. Y. 
W-2987. 
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Engineers. (a) Project engineer, graduate 
mechanical, thorough knowledge of thermo 
dynamics, heat transfer, with refrigeration ex- 
perience preferred. To $10,000. (6) Production 
manager, mechanical graduate, knowledge of 
thermodynamics, heat transfer, with refrigera 
tion experience preferable. Experience in job- 
shop operation. To $8000. Conn. W-2997 


Mechanical Engineer, graduate, about 40, some 
experience in industrial engineering, for process 
development work and production. Company 
manufactures plastic molding and materials and 
a packaging film. $7000-$9000. Northern 

W300: 


Teaching Personnel. (a) Instructor, with or 
without MS degree in engineering; experience 
desirable but not essential. Will teach engineer- 
ing drawing and descriptive geometry. (6) 
Assistant professor, MS also with industrial and 
teaching experience, to teach machine design, 
lecture, and laboratory; kinematics of machines; 
applied graphic statics and engineering drawing. 
(c) Assistant professor, MS, some experience 
Will teach engineering drawing and descriptive 
geometry. Salaries will depend upon training 
and experience. Positions begin September, 
1956. South. W-3014. 


Management-Conference Leader, graduate 
engineer, experience in industrial management, 
to conduct seminars and conferences on man- 
agement problems throughout the East and 
ae $9000. Headquarters, Midwest. W- 
3020. 


Maint e » mechanical-engineer- 
ing training, plant engineering, and maintenance 
experience covering construction and mining 





equipment, diesel, and hydroelectric plant 
Must speak | ae Salary open. Colombia, 
S.A. F-302 


Director of Research and Engineering, ex- 
perience in the design and development of me- 
chanical, electrical, or electromechanical devices 
and production; strong background in research, 
engineering, and product development in a fast 
moving company, preferably in commercial prod- 
ucts. New York, N.Y. W-3028. 


Engineers. (a) Sales engineer, 36—50, engineer- 
ing training and export selling experience in 
U. S. and abroad, preferably Latin America, to 
prepare engineering estimates and negotiate con- 
tracts for alloy-steel pressure vessels, heat ex- 
changers, fabricated piping, pumps, and acces- 
sories. (6) Sales engineer, 26-35, preferably with 
export experience in heavy-process-equipment 
fields. Salary open. Locations: (a) Foreign; 
(6) Midwest. W-3053. 


Systems and Methods Engineer, 30-35, in 
dustrial- engineering degree and at least five 
years’ experience in heavy industry, areas of 
systems and procedures, costs and cost account 
ing, wage incentives, and inequity programs 
office automation, etc. Salary open. Calif 
W-3064 


Engineers. (a) Assistant safety supervisor, 
degree, under 35, three to ten years’ experience in 
industrial plants handling industrial safety prob 
lems. Will assist in promoting effective safety 
and housekeeping program. Salary open. Pa- 
cific Northwest. (6) Senior industrial-relations 
representative, under 35, five to ten years’ ex- 
perience in the labor movement, preferably in the 
employ of an international industrial-type union 
Experienced in handling grievances and labor- 
contract administration, and/or negotiations; 
or five to ten years in industrial relations or 
labor relations in an industrial plant. Salary 
open. Pacific Northwest. W-3066. 


Engineers. (a) Industrial engineers, graduate 
mechanical or industrial, preferably with mini- 
mum of five years’ experience on materials han- 
dling, plant layout, wage incentive, and piece 
rates with particular emphasis on statistical ap 
plication as applied to textiles. $7500-$9000 
Ga. and Montreal, Que., Can. (6) Industrial 
engineer with experience similar to afore-men- 


tioned. Considerable travel out of home office. 
$7500-$9000. Headquarters, New York, N. Y. 
W-3073. 


Sales Manager, 34-40, engineering background 
and experience in all phases of sales administra- 
tion, i.e., training, market analysis, advertising 
and promotion, and some knowledge of defense 
contract work. Will co-ordinate sales activites 
and policies for multiplant organization with di- 
verse technical and consumer markets. $30,000- 
$40,000. Headquarters, N. Y. metropolitan 
area. W-3074(a). 


Manufacturing Engineer, mechanical, electri 
cal, or industrial graduate, at least three years’ 
methods and assembly experience in electronic or 
electromechanical fields. Salary open. Calif 
W-3075 
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Industrial Engineer, 30-40, industrial or min- 
ing-engineering graduate, at least five years’ 
supervisory production methods, cost accounting, 


and incentive experience in coal mining. 
$10,000-$12,000. W.Va. W-3077. 
Chief Industrial Engineer, 30-39, college 


graduate, preferably industrial engineering, but 
will consider general or mechanical engineering, 
or BA, ten years’ experience in heavy industry 
with operations such as blast furnace, electric 
furnace, base-metal smelter, or open hearth and 
experience in cost-reduction programs as related 
to the industrial-engineering field. Must have 
broad background in materials handling, man- 
power utilization, methods, and controls. Salary 
open. State of Washington. W-3080. 


Sales Engineer, 30-40, preferably mechanical, 
to sell equipment for company manufacturing 
corrosion-resistant heat-exchange units used for 
both heating and cooling, a complete line of cor- 
rosion-resistant ventilation equipment for the 
handling of corrosive fumes, and a complete line of 
specialized tank equipment ‘used for chemical serv- 
ice. N.Y. metropolitan area. W-3081. 


Engineers. (a) Merchandising manager, 35- 
45, college graduate, minimum of ten years’ ex 
perience in general merchandising with emphasis 
on industrial light-gage metal sales. Should be 
familiar with consumer-advertising media, con 
sumer selling, and market techniques. District 
or home-office level administrative and supervi- 
sory experience a must. (6) Technical service 
engineer, 28-36, mechanical, chemical, or ceramic 
engineer, four to five years’ industrial experience 
in glass, steel, cement, refractories, or copper in- 
dustries. Some knowledge of production and/or 
process-control work in the above industries de- 
sirable. Salaries open. West Coast. W-3082. 


Division Manager of Development and Pro- 
duction Techni oa Service, BS in mechanical, 


electrical, or chemical engineering or physics, 
five years’ or more experience connected with 
electronics components. Will administer the 


development and production of technical service 
and will be responsible for planning, organizing, 
and directing the development program 
$11,000. Pa. W-3085. 


Product Manager, Supplies Division, graduate 
chemical, or major in chemistry or mechanical; 
35-45, for production control for manufacturer 
of duplicating equipment such as carbon pape 
duplicating fluid, etc $12,000-$14,009. Chi. 
cago, Ill. C-4597. 


Methods Engineer, mechanical or industrial 
graduate, to 50, at least five years’ experience in 
light manufacturing industry. Will do methods 
and production studies for a tobacco manufac- 
turer. $10,000-$12,000. Employer will nego- 
tiatefee. W.Va. C-4620. 


Manufacturing Engineer, graduate mechanical, 
to 45, at least three years’ experience in produc- 
tion work on air-conditioning equipment. Knowl- 
edge of quality control. Will analyze manufac- 
turing, plant, tooling, establish methods, plant 
layouts, check materials operations and designs, 
and initiate change orders of design. Travel, 
temporarily, 50 per cent of time. $6600— 
$9600. Chicago, Ill. C-4632 


Sales Manager, Boilers, 50-65, 
years’ experience in sales of boilers, stokers, or 
other combustion equipment Will supervise 
national boiler sales through some dealers but 
mostly direct home-office contacts with indus 
trials. Sometravel. $8000-$10,000. Employer 
will negotiate fee. Ill. C-4673 


at least five 


Production Supervisor, mechanical graduate, 
38-45, 15 to 18 years’ experience in tool and dies, 
some time-study and rate selling, scheduling, 
etc. Knowledge of mass production and equip- 


ment. Should know forging, heat-treating, 
grinding, and polishing operations. $8000- 
$12,000. Ill. C-4680. 


Welding Engineer, mechanical or metallurgical 
graduate, to 45, to correlate design of metal ob- 
jects to be fabricated by welding, specifying the 
materials and determining design of parts for 
welding and alloys to be used. Will be responsi 
ble to testing and inspection of weldments. 
$7200. Employer will negotiate fee. Ore 
C-4684. 


Sales Engineer, Pumps, mechanical or metal- 
lurgical graduate, to 40, at least two years’ ex 
perience in pump sales, service, application, or 
design. Will call on industrials, architects, en 
gineers, and municipalities selling line of pumps 
and accessories. Must be able to estimate and 
figure costs from blueprint. To $9000. Em 
ployer will negotiate fee. Ohio or La. C-4685. 


Production Engineer, mechanical or metal- 
lurgical, 30-45, at least five years’ experience in 
pattern-shop and foundry procedure, design, and 
machine-shop operations. Will co-ordinate en 
gineering, pattern-shop, foundry, and machine- 
shop operations for reducing costs. $9600- 
$12,000. Employer will negotiate fee. Ore. 
C-4686. 


Senior Design Engineer, mechanical graduate, 
28-40, five to ten years’ experience in the design 
of small, fast-moving mechanisms, modern mate- 
rials, and methods. Knowledge of communica- 
tion-product design. Will design small, high- 
quality, low-cost mechanisms for consumer 
market. Oversee work of intermediate engineers 
and draftsmen. Work with personnel from other 
areas in development of these designs for produc- 
tion. Experience in government specifications 
Some travel. $6800-$10,400. Employer will 
negotiate fee. Ill. C-4689. 





Tue application of each of the candidates listed 
below is to be voted on after April 25, 1956, pro- 
vided no objection thereto is made before that 
date and provided satisfactory replies have been 
received from the required number of references. 
Any member who has either comments or objec- 
tions should write to the Secretary of The Ameri- 
can Society of Mechanical Engineers immediately. 


New Applications and 
eTransfers 


California 


CHAMBERLIN, Leonarp C., San Diego 
Kaun, Georce S., Berkeley 

Lee, Curtis H., San Francisco 

Perkins, Dovuotas S., Manhattan Beach 
@SAWCHYN, STANLEY, Covina 

Scuee., LyMAn F., San Gabriei 
Srppercy, Harovp P., Palo Alto 


Colorado 

Yost, Rocer H., Englewood 
Connecticut 

ATALLA, Anwar A., Torrington 


Conrorti, Micnagt D., Jr., Torrington 
Davis, Rocer M., Stratford 
Puvask!, Acsert A., Stratford 


@Transfer to Member or Affiliate. 


Reep, Herpert P., Stratford 


SeccomBe, Lionet H., Jr., Bristol 


Delaware 


BREUNINGER, Freverick C., Wilmington 
HONNAKER, LELAND R., Wilmington 
Irwin, Howarp D., Newark 

Knopev, Cuarves G., Wilmington 
MARKWALDER, STANTON E., Newark 


District of Columbia 
Supo., Joun M., Washington 


SUNDARAM, James, Washington _ 
TATTON-Brown, Peter D., Washington 


Florida 


TAMBINI, JAMes T., Melbourne 


Georgia 


GNANN, ARTHUR P., Jr., Savannah 


Illinois 

Hanzet, Joun A., Paris 
PospHALA, Raymonp A., Niles 
Ruopes, Cart L., Bloomington 
Stevens, CHarves C., Lansing 
Tatrer, Ernest O. P., Bensenville 


(ASME News continued on page 404) 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 










HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 






Bey 












HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 err on 


So ail 
YARNALL-WARING COMPANY 
108 Mermaid Ave., Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 


\\77.\'@ BLOW-OFF VALVES 
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Indiana 
Roocers, Jack W., Fort Wayne 
Stevens, Porter G., Whiting 


lowa 


CHAPMAN, Jesse D., Ames 
@Puttey, Frank L., Des Moines 


Louisiana 

Coates, Joun J., Baton Rouge 

Leak, Harrison C., Jr., Baton Rouge 
McKuntey, Der C., Shreveport 
Mies, Georce P., Shreveport 
Morris, CARROLL N., Shreveport 
Topp, Tuomas E., Arabi 

Wooprurr, CHarves S., Baton Rouge 


Maryland 

@Exvwiorr, R. Eart, Severna Park 
Howstt, Rosert L., Baltimore 
@Reznex, Ben, Silver Spring 


Massachusetts 


@ Ast, Kennetu N., Medford 
Mito, Joun F., Swampscott 
Peck, Ropert D., Boston 
Terre, GuNTER R., Worcestet 


Michigan 

Kowa csk!, Artuur R., Detroit 
Lippert, CHarvas G., Detroit 
Morenz, Epwin E., Detroit 

@ Myron, Paut, Detroit 


Minnesota 


Weirze., Raymonp J., Minneapolis 


Missouri 
Hurst, Grape W., St. Joseph 
JANSEN, JAN, Kansas City 


New Jersey 


Heatvey, WriwitiaM A., Jr., Paterson 
Kennepy, Perer J., Sea Girt 
Meckcem, Wii.1aM M., Burlington 
Neer, Avotrpnu J., Bergenfield 

Ryan, Francis J., Harrison 

Scerso, CONSTANTINE W., Jersey City 
Scuevver, Joun A., Florham Par'! 
SHerMan, James L., Woodstown 
Wiks, Joun T., Cliffside Park 


New Mexico 
Witson, Cuarves E., Jr., Holloman AFB 


New York 


BrucGemMan, WARREN H., Watervliet 
Corven, ANDRE, New York 
Esrasrook, Loutrs H., Schenectady 
Ewert, Acpert C., Jr., Mt. Vernon 
Pazexas, Gapriet A. G., Floral Park 
Gerner, WitiraM J., Lockport 
Hem™er, Georos A., Poughkeepsie 
Hurtey, Josern W., Beaver Dams 
@Kircumayer, Leon K., Scotia 
Know tes, Dante H., Painted Post 
Konpra, Emi P., New York 

Kuan, MILtTon F., Kenmore 

Lane, Tuomas L., Brooklyn 

@Linp, Jutius A., Kenmore 
Marion, Rocer E., New York 
@McApam, Lon J., 2nv, Barker 
Parker, THeron D., New York 
Pueeroze, Navir N., New — 
Srreci, ANTHony R.., "Jamai 
STANKIEWICz, CHESTER H., “Staten Island 


Ohio 

Fanos, Nicuovas G., Cincinnati 
Hamrick, Joseru T., Cleveland 
Imprie, WiiiiaM, Glendale 
McComs, Henry E., Chillicothe 
Orosz, ALBERT A., Parma 

Passe, Joserxn M., Columbus 
Reep, WitiraM B., Lakewood 
Scarporovucn, WALTER G., Cleveland 
Urqunart, Joun A., Cleveland 
Von Hoene, Harry L., Cincinnati 


Oregon 


Overa.t, Epwarp R., Portland 
Wriocnar, Carro tt S., Portland 


Pennsylvania 


AnTHOoNY, WittiaM T., Bethlehem 
Bioomgutst, WALTER C., Philadelphia 
@ Devine, Joun E., New Kensington 
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Gappis, Paut O., Library 

KeRSHNER, CHARLES L., Swarthmore 
Price, James L., Pittsburgh 

Spurtock, CuHarves H., East Pittsburgh 
@Tormey, Joun E., Jr., Erie 


Rhode Island 


Bevancer, ALvIN P., Bristol Ferry 
FRIEDLAND, NORMAN, Providence 


South Carolina 


Criare, Founrtarn S., Columbia 
@ScHanes, ALAN, Camden 


Tennessee 


Hos«rns, Louts P., Kingsport 
@ Voourigs, Epwtn S., Murfreesboro 


Texas 


Brinces, JouHn S., Jr., Lake Jackson 
Bruns, Josepnu L., Austin 

Day, Frank A., Dallas 

Grorce, Louis, Hondo 

LaFosse, Percy L., Baytown 
Prerce, Putwir E., Dallas 
PrupHomme, Rosert J., Dallas 


Virginia 
Epwarps, Joun C., Roanoke 
Katz, Sivas, Arlington 


Washington 


McAttster, Roy E., Spokane 
Nresse, Donan H., Seattle 
@Ricwarps, WiiitiasM A., Richland 
Smoorts, WiiitaM F., Spokane 
Werks, Joun E., Sr., Seattle 


Wisconsin 
Esty, F. Burrows, Milwaukee 


Foreign 

Banerjize, Antt K., W. Bengal, India 
Courtney, Jesse B., Anchorage, Alaska 
Rasuip, Cu. Asput, Lahore, W. Pakistan 
Srpprgt, Zax1 A., Gorakhpur City, U. P., India 
Stevens, Weston R., St. Lucie, Que., Can. 
Uren, Wriitram §., Cornwall, England 
ZAKRZEWSK!I, ROMAN Z., Toronto, Ont., Can. 
Transfers _— Student Member to Associate 
Member , ‘ eer 





James Ralph Blackshear (1926-1954), en- 
gineer, W. S. Kilpatrick & Co., Los Angeles, 
Calif., died Dec. 24, 1954. Born, Honolulu, 
T. H.,, Jan. 1, 1926. Parents, Kemp H. and 
Mina M. Blackshear. Education, BS(ME), 
University of California, 1950. Assoc. Mem. 
ASME, 1 


George Wills Borton (1870-1955?), whose 
death was recently reported to the Society, was, 
until his retirement, president and general man- 
ager, Pennsylvania Crusher Co., now a division 
of Bath Iron Works Corp. Born, Rancocas, 
N. J., Nov. 6, 1870. Parents, George B. and 
Sarah W. Borton. Education, graduate, West- 
town School; attended Sibley College, Cornell 
University. Married Elizabeth A. Lippincott; 
daughter, Gertrude. He held more than 25 
patents on crushing machinery. Mem. ASME, 
1921. 


Walter Edward Coser, Jr. (1924-1955), en- 
gineer, Harris-Seybold Co., Cleveland, Ohio, 
died May 11, 1955. Born, Boston, Mass., 
June 23, 1924. Parents, Mr. and Mrs. Walter 
E. Casey. Education, BS in Business and En- 
gineering Administration, Massachusetts In- 
stitute of Technology, 1951. Jun. Mem. ASME, 
1951. Survived by wife, Barbara, and two 
daughters, Mary Ann and Patricia. 


Ralph Shepard Damon (1897-1956), president, 
Trans World Airlines, New York, Y., since 
1949, died Jan. 4, 1956. Born, Franklin, N. H., 
July 6, 1897. Parents, William C. and Effie 
(Ives) Damon. Education, AB, cum laude, 
Harvard University, 1918; hon. DE, Clarkson 
College of Technology, 1941. Married Harriet 
Dudley Holcombe, 1922. Mem. ASME, 1941. 
Recipient of the 1955 ASME Spirit of St. Louis 


Medal ‘“‘for meritorious service in the field of 
aeronautics."” He had been associated with aero- 
nautics since 1922. He joined the Curtiss Aero- 
plane and Motor Co. in 1922, was factory super- 
intendent at the age of 25, and became president 
in 1935. He was instrumental in the develop- 
ment of such planes as the Curtiss Robin, the 
Thrush, and the Condor, the first all-sleeper 
transport. In 1936 he took a position as vice- 
president of operations for American Airlines. 
During World War II the Government per- 
suaded him to become president of the Re ublic 
Aviation Corp., an important supplier of fighter 
planes. He put the famous P-47 Thunderbolt 
into mass production. He returned to American 
in 1943 and was elected president in 1945. He 
was member, by Presidential appointment, of the 
National Advisory Committee for Aeronautics 
and of several other technical organizations 
Survived by wife; four children, Mrs. H. M. 
Rainie, Jr., Garden City, N. Y¥., Mrs. Barbara 
Bessinger, London, England, Dr. William A., 
Providence, R_ I., and Edmund H., Montreal, 
Que., Can.; two grandchildren; and two sisters, 
Mrs. S. W. Kletzien, Swarthmore, Pa., and Mrs. 
Stuart Bugbee, Wilmington, Del 


William E. S. Dyer (1880-1955), proprietor of 
firm of consulting and designing engineers bearing 
his name, Buffalo, N. Y., died Dec. 8, 1955. 
Parents, Paris P. and Florence A. Dyer. Educa 
tion, private tutors in engineering, architecture, 
and law of contracts. Married Bertha F. Faber; 
children, William E. S., Jr., and Elizabeth S 
Mem. ASME, 1927. He was long identified 
with the development of pulverized-coal and fuel- 
oil-firing methods and boiler design and opera- 
tion. Conducted wide research in United States 
and Europe on high-pressure and high-tempera 
ture steam. Author of numerous articles on 
power-plant design and operation 


Walter William Engelking (1893-1955), chief 
engineer, Superior-Lidgerwood-Mundy Corp., 
Superior, Wis., died Dec. 8, 1955. Born, Water 
loo, Iowa, Sept. 16, 1893. Parents, John H. and 
Geselia (Diercks) Engelking. Education, high- 
school graduate; completed mechanical-engineer- 
ing course, International Correspondence School 
Married Lulu B. Price, 1913. Married 2nd, 
Geraldine Lundeen, 1946; children, Gerald D 
(adopted) and Walter W. Jun. ASME, 1920; 
Assoc-Mem. ASME, 1921; Mem. ASME, 1935 


George Jacob Kuhrts (1895-1955), self-em 
ployed designer of fish canneries, fertilizer and 
chemical plants, food-processing equipment, and 
the like, Los Angeles, Calif., died Nov. 21, 1955 
Born, Los Angeles, Calif., June 27, 1895. Edu 
cation, graduate, Polytechnic High School; 
attended University of Southern California, 
1915-1917. Held several patents pertaining to 
portable paving plants. Mem. ASME, 1949 


Fred Herboth Podmore (1896-1955), manager, 
construction and maintenance department, Rich- 
field Oil Corp., Los Angeles, Calif., died Nov. 6, 
1955. Born, St. Louis, Mo., April 2, 1896. Edu- 
cation, high-school graduate; special tutoring and 
college courses in engineering; International Cor- 
— School courses. Mem. ASME, 
193 


Philip Royal Pullen (1922-1955), chief en- 
gineer, Dealers Supply Co., Rapid City, S. Dak., 
died in July, 1955. Born, Lead, S. Dak., May 
18, 1922. Education, BME, Cornell University, 
1948. Assoc. Mem. ASME, 1948 


Bernhardt Frederick Reimers (1897-1955), 
consulting engineer, New York, N. Y., died 
July 28, 1955. Born, New York, N. Y., Aug. 6, 
1897. Parents, Bernhardt N. and Marie Rei- 
mers. Education, 4 years, Rensselaer Poly- 
technic Institute. Author of several technical 
papers published in trade journals. Jun. ASME, 
1925; Mem. ASME, 1931 


Edwin Burnley Ricketts (1883-1956), retired 
mechanical engineer, Consolidated Edison Co 
of New York, Inc., and consulting engineer, New 
York, N. Y., died Jan. 8, 1956. Born, Brook- 
haven, Miss., Aug. 8, 1883. Parents, Robert S. 
and Bertha (Burnley) Ricketts. Education, 
BS, Millsaps College, 1901. Married Annie 
Lee Moore, 1 As mechanical engineer of 
Consolidated Edison, he was in charge of plant 
mechanical design In the 1920's he was in- 
strumental in the mechanical designing of the 
utility’s Hell Gate and East River electric- 
generating stations Jun. Mem. ASME, 1908; 
Mem. ASME, 1916; Fellow ASME, 1948. He 
served the Society as vice-president in 1941; as 
chairman of the Committee on Code for Pressure 
Piping; and as a member of various other com 
mittees, including the Special Research Com 
mittee on Boiler Furnace Refractories. He rep 
resented ASME on the Pure Air Committee of 
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NEW! 


Stripped-Down, 
Low-Priced 


for V6, 4 and % hp 
D-C Motors on A-C Lines 





1/6th hp. Completely enclosed, with dynamic 
braking. Type 1703-BW: $97.50 





1/3 hp. Completely enclosed, with dynamic 
braking. Type 1700-CW: $145.00 





% hp. Completely enclosed, with dynamic 


braking. Type 1702-BW: $205.00 


Write for the NEW MOTOR CONTROL BULLETIN 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 


90 West Street NEW YORK 6 


920 S. Michigan Ave. CHICAGO 5 


8055 13th St., Silver Spring, Md. WASHINGTON, D. C. 
1150 York Road, Abington, Pa. PHILADELPHIA 





The addition of three new stripped-down, enclosed 
models now makes the G-R line of these popular controls 
available in seven simplified units for controlling d-c 
motors from 1/15th hp to 144 hp. 


VARIAC® Motor Speed Controls Feature: 


Extreme Simplicity Exceptionally Long Life Essen- 
tially Maintenance-Free Operation Easy Installation 

Very Low Torque Pulsation Heavy Overload Capacity 
for Fast and Repeated Starting Dynamic Braking for 
Extra Fast Stopping and Reversing Smoothly Controlled 
Torque for Delicate Starting Operations Selenium Recti- 
fiers — No Electron Tubes — No Warm-Up Time — Controls 
Operate Instantly When Power is Applied ANY Speed 
Desired — Multi-Step Pulleys and Gears no Longer Needed 

User supplies switching for all the stripped-down 
models, and overload protection in addition on models 
through 3% hp. The 1 and 144 hp stripped down controls 
have thermal overload relays in the VARIAC case. Models 
under % hp rating do not include braking resistor. 

Switching is easily provided for all requirements. 
Among the simple arrangements are: 

Appliance-type switch with contacts to break a-c and 
d-c circuits simultaneously and also handle reversing and 
dynamic braking. Drum-controller type for heavy- 
duty machine shop operation. DPDT toggle switch, 
where reversing is never required, for starting and stop- 
ping with dynamic braking. Limit switch of the man- 
ual-resetting, snap-action type to stop a machine at a pre- 
determined point. Switch will stay in “Off” position while 
machine is being set up; reset button used for re-starting. 


All of the VARIAC Motor Speed Controls il- 
lustrated are available in complete models 
Complete models are identical with the 
stripped-down units with the addition of an 
A-B Drum-Type Controller. Smaller models 
have the switching mounted directly on the 
panels, and are equipped with panel-mounted 
overload protection. 

Accompanying prices are for 1 to 4 identical 
controls. Substantial discounts apply for 
larger quantities 





1000 N. Seward St. LOS ANGELES 38 







1 hp. Completely enclosed, with dynamic 
braking. Overload breaker mounted in VARIAC 
control. 


Type 1704-BW: $308.00 





1% hp. Completely enclosed, with dynamic 
braking. Overload breaker mounted in VARIAC 
control. Type 1705-BW: $358.00 


= 





Inside of Types 1704-BW and 1705-BW showing convenient wall 
mounting slots, ventilated dust cover and plainly marked wiring 
terminals. Dust cover readily removed for occasional maintenance. 














the National Electric Light Association in 1931- 
1932 and was a former chairman of the Prime 
Movers Committee of the association and the 
Edison Electric Institute. Survived by a son, 
Dr. E. T. Ricketts of Panama; a daughter, Mrs. 
Orrin Hall, Bayville, L. I.; a brother, John B. 


Ricketts, Greenville, S. C.; a sister, Mrs. Bertha 
R. Sumner, Duxbury, Mass.; and three grand 
children, 


John D. Riggs (1857-1953?), whose death was 
recently reported to the Society, was a design en 


Keep Your ASME Records Up to Date 


ASME Secretary's office in New York de- 
pends on a master membership file to maintain 
contact with individual members. This file is 
referred to dozens of times every day as a source 
of information important to the Society and 
to the members involved. All other Society 
records and files are kept up to date by in- 
corporating in them changes made in the 
master file. 

From the master file are made the lists of 
members registered in the Professional Divi- 
sions. Many Divisions issue newsletters, 
notices of meetings, and other materials of 
specific interest to persons registered in these 
Divisions. If you wish to receive such infor- 
mation, you should be registered in the Di- 


Please Print 


LAST NAME FIRST 


POSITION TITLE 
¢.g., Design Engineer, Supt. of Construction, Manager 


NAME OF EMPLOYER (Give complete name in full 


EMPLOYER'S ADDRESS 


ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER; 
Oil Refinery Contractors, Mfr's. Representative 


*0 


HOME ADDRESS 


* CHECK “FOR MAIL’ 
ADDRESS 


| subscribe to 


(-] Mecuanicat ENGINEERING 
(] Transactions of the ASME 
C) Journal of Applied Mechanics 
(] Applied Mechanics Reviews 


(-] A—Aviation 

() B—Applied Mechanics 
() C—Management 

(-] D—Marerials Handling 
(-] E—Oil and Gas Power 
() F—Fuels 

C] G—Safety 

C) H—Hydraulics 





ASME Master-File Information 


City 


Please register me in three Professional Divisions as checked: 


) J—Metals Engineering 

(-] K—Heat Transfer 

(-] L—Process Industries 

(] M—Production Engineering 
(-] N—Machine Design 

{_] O—Lubrication 

(_] P—Petroleum 

) Q—Nuclear Engineering 


visions (no more than three) in which you 
are interested. Your membership card bears 
key letters opposite your address which indi- 
cate the Divisions in which you are registered. 
Consult the form on this page for the meaning 
of the letters. If you wish to change the 
Divisions in which you are registered, please 
notify the Secretary's office. 

It is important to you and to the Society to 
be sure that your latest mailing address, busi- 
ness connection, and Professional Divisions’ 
enrollment are correct. Please check whether 
you wish mail sent to home or office address. 

For your convenience a form for reporting 
this information is printed on this page. 
Please use it to keep the master file up to date. 


Date | 


NAME MIDDLE NAME | 


NATURE OF WORK DONE | 
in Charge of Sales, etc 


Division, if any | 


City Zone State 


¢.g., Turbine Mfrs., Management Consultants, 


State 


Zone 


Address changes effective 
when received prior to: 


10th of preceding month 
20th of preceding month 
20th of preceding month 
Ist of preceding month 


[] R—Railroad 
_] S—Power 





{_] T—Textile 

(] V—Gas Turbine Power | 

_] W—Wood Industries 

[_] Y—Rubber and Plastics 

(-) Z—Instruments and 
Regulators 





Chariton, 

Parents, H. and Anna J 
Education, one year Kansas 
three years, Ohio State Uni- 


gineer of Indianapolis, Ind Born, 
Iowa, Oct. 29, 1857. 
(Middleton) Riggs. 
State University; 
versity. Married Elfen McCuen, 1896. He 
specialized in the design of special machinery, 
tools,and dies for sheet-metal goods in quantity 
Author of numerous papers published in technical 


journals, Jun. ASME, 1892. 


Edward Leggett Sherwood (1885-1955), presi 
dent and chief engineer, E. L. Sherwood Co., New 
York, N. Y., died Dec. 3, 1955. Born, Brooklyn, 
N. Y., Aug. 2, 1885. Parents, James C. H 
and Mary (Leggett) Sherwood Education, two 





years, Highland Park College, Des Moines, 
Iowa. Married Edith Grace Perkins, 1907. 
Assoc-Mem. ASME, 1920; Mem. ASME, 1935 


Survived by wife and daughter, Mrs. Louise Ross, 
New York, N. Y. 


Charles Boerner Skinner, Jr. (1923-1955), 
mechanical engineer and manufacturing repre- 
sentative, W. H. Grant, Jr., New Orleans, La., 


died Aug. 15, 1955. Born, New Orleans, La., 

July 27, 1923. Education, BE(ME), Tulane 

University of Louisiana. Jun. ASME, 1948. 
Tilden Ward Southack (1911-1955), aero- 


nautical engineer engaged in experimental work 
on wing structures, Greenwich, Conn., died in 
April, 1955. Born, Montclair, N. J., Feb. 6, 
Parents, Bogart G. and Josephine (Ward) 
Southack. Education, BS, Yale University, 
1933. Married Jeanne Warren, 1933; Bo- 
gartR. Jun. ASME, 1933 


son, 


Charles Bernard Spiess, Jr., (1921-1955?), 
whose death was recently reported to the Society, 
American Snuff 


was assistant plant engineer, 
Co., Clarksville, Tenn. Born, Clarksville, Tenn., 
Aug. 20, 1921 Education, BSME, Alabama 


1947. Jun. ASME, 1947; 
Mem. ASME, 1952 Designed an all-steel, ball 
bearing, hogshead turntable for distributing 
tobacco to five hogsheads from an overhead chute; 
a 1000-psi hydraulic tobacco press; and a sack 
roller and hydraulic lift for flattening and stacking 
130-1b filled snuff sacks 


Charles Henry Stanbridge (1893-1955), con- 
sulting engineer, Port Elizabeth, South Africa, 
died Dec. 12, 1955. Born, Uitenhage, Eastern 
Province, South Africa, Aug. 31, 1893. Educa 
tion, Second Class Cape Matriculation (first class 
in mathematics, second class physics). Studied 
advanced electricity and physics at Rhodes Uni 
versity, Grahamstown. Postgraduate courses in 
mechanical engineering, King’s College, Univer 
sity of London, England, 1921-1924. Served in 
both world wars; in the second, as a Major, 
SAREC, Union Defense Forces, he was in charge 
of construction of coastal batteries, airports, air 
stations, and whaling factories. He also was con- 
fidential adviser to the Secretary of Defense, 
Union Defense Forces, Pretoria, in connection 
with Engineering War Contracts. Author of 
several technical papers, including the thesis, 
“Land and Marine-Type Diesel Engines.”’ 
Mem. ASME, 1953. He also held membership 
in British and South African technical societies 


Polytechnic Institute 


Thomas Rouse Tate (1888-1955), consulting 
engineer, Chas. T. Main, Inc., Boston, Mass., 
died Feb. 9, 1955 Born, Eldorado Springs, Mo., 
June 4, 1888. Parents, Thomas W. and Anna 
Simms (Rouse) Tate. Education, BS(EE), 
School of Engineering, University of Missouri, 
1912. Married Agnes Leona Bramblett, 1912; 
children, Mrs. Jean E. T. Torgerson, Thomas R., 
Ir.. David B., and Robert B Mem. ASME, 
1926. Author of several papers presented before 
professional societies 


(1931-1955), junior en- 


Richard Hale Toth 
Inc., Santa Monica, 


gineer, Douglas Aircraft Co., 


Calif., died Sept. 12, 1955. Born, Pittsburgh, 
Pa., Feb 18, 1931. Education, BS(ME), 
University of California, 1953. Jun. ASME, 
1953 


Peter C. Van Gilst (1880-1955), vice-president, 
charge of operations, Kentucky-West Virginia 
Gas Co., Ashland, Ky., died Dec. 3, 1955. Born, 
Rotterdam, The Netherlands, Oct. 31, 1880 
Education, BME, Iowa State College, 1908 
Mem. ASME, 1949 


Henry Herman Yerk (1892-1955), Eastern 
sales manager, The Niles Tool Works Co., 
Hamilton Division, Baldwin-Lima-Hamilton 
Corp., New York, N. Y., died Dec. 24, 1955 
Born, Chicago, Ill, Feb. 1, 1892. Parents, 
John A. and Helena (Heiden) Yerk. Education, 
high-school graduate; ICS mechanical-engineer- 
ing course. Married Ellen Granberg, 1911 
Held 15 patents pertaining to microgrinders, oil- 
burners, and bread slicers. Mem. ASME, 1944 
Survived by wife and a daughter, Mrs. Ruth Y 
Edminson, Fort Wayne, Ind. 
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RIGHT SIZE...WRONG’ GASKET... 


A gasket may fit but still not give the proper seal. It may be too soft and crush 
under the applied load. It may be too hard and resist the compression necessary 
tor an effective seal, resulting in bolt fatigue. Two sealing problems—one calling 
for a gasket to support 3285 psi, the other for 13,500 psi—call for two Flexitallic 
Gaskets of different densities though the gasket dimensions may be the same... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of 
proper filler results in a resilient gasket having characteristics of a calibrated 
spring. Flexitallic Gaskets are at highest efficiency when bolted up cold at a 
pre-determined load. For all pressure/temperature ranges from vacuum to 4000 
Ibs., from extreme sub-zero to 2000° F. For all standard joint assemblies. In 
four thicknesses for special requirements: .125”", .175", .250", .285". With Teflon 
filler for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, Eighth and Bailey Streets, Camden 2, New Jersey. 

epresentativesn principal cities. Consult your Classified Telephone Directory. 


SPIRAL-WOUND GASKETS 





<=#@R3APE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


* Flexitallic is a registered trade name. No one else can make a Fiexitallic Gasket. 
Look for Flexitallic Blue—it’s our exclusive blue-dyed Canadian asbestos filler. 
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Service 


Cold wuter well shutoff valve 


Jenkins Valve 
Fig. 677A Br. Gate 
Fig. 295 Br. Sw. Check 

ig. 677A Br. Gate 

. 368 Br. Gate 

. 106A Br. Globe 

. 368 Br. Gate 

ig. 368 Br. Gate 
ig. 368 Br. Gate 








Prevent backflow thru well pumps 
Warm water well shutoff valve 








Cire. pump shutoff valves 





Settling Tank drain valve 





Shutoff discharge to warm water well 





Control water to evaporator 





Control water to condenser 





ig. 368 Br. Gate 


Control! water to warm water well 





368 Br. Gate 


Control! water to ch. water pump 





106A Br. Globe 


Constant head regulator bypass 





ig. 368 Br. Gate 


Constant head regulator shutoff 





. 352 Br. Sw. Ch. 


Prevent bock flow thru circ. pumps 





ig. 368 Br. Gate 


Ch. water temp. regulator shutof 





ig. 106A Br. Globe 


Ch. water temp. regulator bypass 





ig. 368 Br. Gote Evaporator shutoft 





352 Br. Sw. Check 


Prevent backflow thru evaporator 





. 368 Br. Gate 


Shutoff water to recovery & precon coil 





ig. 368 Br. Gate 


Shutoff discharge to cold water well 





ig. 368 Br. Gate 


Control water to hot water pump 





. 368 Br. Gate 


Shutoff water to heating coil 





ig. 368 Br. Gate 


Control! water to hot water pump 





. 368 Br. Gate 


Control water to ch. water pump 
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ig. 368 Br. Gate 


Control water to worm water well 





ig. 368 Br. Gote Condenser shutoff 





ig. 47 Br. Gate 


Expansion tank shutoff valve 





ig. 47 Br. Gate 


Expansion tank shutoff valve 





ig. 47 Br. Gate 


Control mokeup to expansion tonk 





ig. 92 Br. Sw. Check 


Prevent backflow to water lines 





Drain valves 














Fig. 106A Br. Globe 











How to plan piping connections for all-year 
AIR CONDITIONING WITH THE HEAT PUMP 


Well water is used in the basic heat 
pump installation illustrated. Such a sys- 
tem could readily serve a building with 
several exterior and interior zones, which 
would have many air handling units. For 
simplicity, only one unit is shown in the 
diagram. 


For heating demands, this system provides 
a closed circuit consisting of hot water 
pump, condenser, and heating coil. For 
cooling, a second closed circuit consists 
of chilled water pump, evaporator, and 
cooling coil. 


During the heating season, water is sup- 
plied to the settling tank from the warm 
water well (about 60° F). It is circulated 
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by the chilled water pump to the evap- 
orator, and then to the cooling coil to 
provide cooling, where needed, for in- 
terior areas. The water then flows to the 
recovery coil, picks up heat from waste 
air and carries it to preconditioning coil, 
where it is used to preheat outside air. 
The resulting chilled water is discharged 
to the cold water well. 


During the intermediate seasons, water is 
supplied to the settling tank from the 
cold water well (about 50° F). It is cir- 
culated by the hot water pump to the 
condenser, and then to the heating coil to 
provide heat, where needed, for the ex- 
terior zones. The water is then discharged 
to the hot water well. 


During the cooling season, water from the 
cold water well is pumped to the settling 
tank, and then circulated to the evaporator 
and the cooling coils. It is next used to 
cool the condenser, and is then discharged 
to the hot water well. If the demand for 
cooling is low, and the well water cold 
enough, the evaporator may be bypassed. 

Consultation with accredited pipirg en- 
gineers and contractors is recommended 
when planning major piping installations. 
Enlarged diagram and full description of 
this layout free on request. Ask for Lay- 
out No. 77. Jenkins Bros., 100 Park Ave., 
New York 17. 
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(phalo4? LATEST INDUSTRIAL LITERATURE 


GUIDE 
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1 SEAMLESS PIPE 

Babcock & Wilcox Co., Tubular Products Div. 

A 46-page pocket-sized manual covers the 
methods of working seamless tubes and pipe made 
of the firm's intermediate Croloys. Sections in 
the booklet include nominal composition, general 
characteristics, annealing practice, methods of 
working, welding and condensed technical data 


2 MOTOR DRIVEN INTERRUPTER 


National Pneumatic Co., Holtzer-Cabot Div. 
Bulletin CTE-6 illustrates and describes 25-BC 
motor driven interrupter with nylon cams and 
followers. The unit, available for automatic 
control or similar applications, can be obtained 
in two models, containing from | to 6 circuits or 
from 7 to 18 circuits 


3 VARIABLE PUMPS 


Racine Hydraulics & Machinery Co.—Bulletin 
P-10-F illustrates and describes variable pumps in 
capacities from 5 to 70 gpm Also included are 
specifications of sleeve type hydraulic valves and 
controls and pressure boosters to 5000 psi 


4 WORM GEAR JACK 


Duff-Norton Co..-An 8-page manual illustrates 
applications of the company's worm gear jack for 
raising and lowering movable parts in metal 
working machinery Included are the elevation 
of mill tables, rolls, conveyors, machine beds 


5 CUSTOM PRODUCTS 

Vard, Inc.—-Bulletin No. 1003 illustrates and de 
scribes such custom products as rotary and linear 
actuators, ballscrew mechanisms, gear assemblies 
landing gear actuators, flap actuating systems 
ball spline mechanisms, non-ferrous castings 
shell molding, tab actuators, hydraulic com 
ponents 


6 SILICONE PRODUCTS 


Garlock Packing Co.--An eight-page bulletin 
covers silicone products for use in diaphragms 
gasketing, sheet packing, oil seals, rings, insula 
tion tape, rod and valve stem packings, and for 
molded, extruded, die-cut and metal-bonded 
shapes for various uses. Silicone sponge ap 
plications are included. 


7 INSPECTION INSTRUMENTS 


Kolimorgen Optical Corp.-—Literature describes 
Zeiss-Kollmorgen borescopes, instruments for 
visual close-up inspection and examination of such 
internal areas as tube walls, rifle bores, small 
arms, injectors, gas cylinders, tanks, piping, en 
gine cylinders, boiler tubes, oilfield equipment, 
pressure vessels, aircraft structures 


8 BELT CONVEYOR CARRIER 


Stephens-Adamson Mfg. Co.—Belt conveyor 
carrier bulletin covers the company’s line of 
standard units. New addition to the line is a 
long center roll carrier with either 35 to 45 deg 
slope end rolls for greater carrying capacity on 
light materials. The bulletin describes a num 
ber of special carrier units, as well as belt con- 
veyor trippers and accessories 


9 BEARING BRONZE 


Bearium Metals Corp.-— Three-color, 6-page folder 
describes the frictional properties available in 
Bearium Metal and illustrates typical bar stock 
sizes and individual castings Photomicrographs 
show structure and lead distribution achieved in 
production of this metal, accounting for its ad 
vantages for bearings, bushings, thrust washers, 
and other requirements involving rubbing fric- 
tion 


10 verTICAL PUMPS 


Food Machinery & Chemical Corp., Peerless 
Pump Div.—Bulletin No. B-1700 describes and 
illustrates with technical descriptions the design 
and construction of two types of “can type”’ 
pumps for application to petroleum refinery tech- 
niques, line booster service, condensate service and 
chemical processing service. A process type and 
a transfer type are available with a capacity range 
of up to 3000 gpm and head range of up to 1000 
ft and a temperature range of up to 400 F. 


11 AUTOMATIC BOILERS 

Orr & Sembower, Inc.——Bulletin 1220 covers 
Powermaster packaged automatic boilers for 
light oil, heavy oil, gas or combination gas-oil 
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FASTENER PROBLEM | 


The 

safe way 
to fasten a 
pipeline 
pig 





Williamson’s pigs are pushed through underground pipelines by product | 
flow, scraping scale, wax or dirt as they go. Shock and vibration are terrific | 
as the pigs inch tons of wax and dirt at a mile an hour pace through 24” 
lines over the Rockies, or rocket through undersea or cross country trans- 
mission pipes at 20 or more miles per hour, bumping over welding beads 
every forty feet. The loss of a drive cup could mean a stalled pig and thou- 
sands of dollars in recovery costs and shutdowns. Loss of a brush or fastener | 
could mean a mangled pump. Williamson had to have the most dependable 
fastener possible. 

Self-locking ELASTIC STOP® nuts are used to secure rubber driving | 
cups between steel flanges (a ticklish problem because the nuts can’t be 
wrenched down against a firm shoulder ). And they are used to anchor leaf 
springs to rocker seats (where an oscillating motion and continuous vibra- 
tion are involved ). Although Williamson pigs may stay in the line for as 
long as two weeks, travelling hun- 
dreds of miles . . . or complete a fifteen 
mile run in minutes . . . they have never 
had even one failure of self-locking, 
vibration-proof Elastic Stop nuts. 

Look to ESNA® for practical solu- 
tions to your fastening problems — no 
matter how rugged or how common- 
place they may seem. 
























f[—————-— MAIL COUPON FOR DESIGN INFORMATION + 

I Elastic Stop Nut Corporation of America, Dept. N92-411 I 

l 2330 Vauxhall Road, Union, New Jersey l 
Please send me the following fastening information: 
| [] ELASTIC STOP nut bulletin (J Here is a drawing of our product. | 
7m ; : What self-locking fastener would 
] Rollpin bulletin you suggest? l 

I 

| Name Title l 

Firm 
I Street | 
l City Zone State I | 
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firing in sizes to 500 hp, pressures to 250 psi 
The units are completely factory assembled, and 
have fully automatic operating and safety con- 
trols. 


12 INDUSTRIAL RADIOGRAPHY 


Metal & Thermit Corp.—A four-page folder il- 
lustrates and describes Kel-Ray projectors for 
industrial radiography with gamma rays. The 
units are portable. Encapsulated cobalt 60, 
cesium 137, iridium 192 are used as the sources 
for gamma rays 


13 sAFeTy, RELIEF VALVES 


Kunkle Valve Co.—A 50-page catalog, No. 53, 
has selection indexes for steam, air-gas, and 
liquid ASME Std spring loaded safety valves for 
pressures to 5000 lb in brass, bronze, iron, and 
steel. Included are descriptions, dimensions, 
certified relieving capacities, and applications 


14 viBRATION MOUNTS 


Lord Mfg. Co.—Bulletin 700 describes temproof 
mountings for vibration isolation on  base- 
mounted equipment where vibratory disturbances 
are 15 cps or higher and where operating tem- 
peratures range from —80 to —250 F. Graphs 
show performance data; diagrams illustrate the 
mountings. 


15 ALUMINUM ALLOys 


Kaiser Aluminum—A 24-page booklet offers in- 
formation on mill products and services. Data 
is given on aluminum alloys, forms, mechanical 
and physical properties, applications, fabricating 
and finishing techniques and availability. Prod- 
ucts include sheet, plate, foil, circles, pig, alloy 
ingot, rod, bar, wire, electrical conductors, forg- 
ings, extrusions, extrusion billets, roofing, siding, 
shade screening. 


16 FITTINGS, TUBING 


U. S. Hoffman Machinery Corp.—A four-page 
bulletin, No. SF-155, entitled, ‘“‘Smooth-Flow 
Fittings and Tubing,”’ illustrates various sizes 
and shapes of new standard steel and zinc-im- 
pregnated fittings and tubing. The bulletin also 
contains information and diagrams on the slip 
joint and clamp assembly with quick dismounting 
features. 


17 FLEXIBLE SEAL 


New Departure Div., General Motors Corp.— 
A folder illustrates and describes the sentriseal, a 
new type of flexible seal available on a large 
variety of standard dimension ball bearings. 
This seal, which is also available on a series of 
adapter bearings makes it possible to relubricate 
where desired, without removing the seals. 
Seals are easily removed if required 


18 sTeEL TUBULAR HEATERS 


Mammoth Furnace Co.—-Literature describes 
direct-fired space heaters in capacities from 
300,000 to 2,000,000 Btu for commercial and in- 
dustrial space heating requirements, and oil, 
gas, stoker and hand-fired vertical steel tubular 
heaters in capacities from 175,000 to 2,379,000 
Btu for churches, schools, factories, auditoriums, 
commercial buildings 


19 utitity BLOWERS 


Peerless Electric Co.—Bulletin SDA-200 il- 
lustrates and describes the firm’s non-overloading 
belt drive utility blowers. Dimensional data is 
tabled and diagrammed and engineering infor- 
mation and specifications are included for 12 
sizes of blowers. 


20 vVAtves 


Ledeen Mfg. Co.—A 16-page bulletin illustrates 
and describes the company’s line of hand, foot, 
power and solenoid operated valves, air, oil, gas 
or water powered. Bulletin gives operating and 
flow cycles, dimensions and weights. Circuit 
diagrams, parts and accessories are included. 


21 CENTRIFUGAL PUMPS 


Goulds Pumps, Inc.—Two bulletins cover pump- 
ing applications in industry. Bulletin 721.6 
shows 19 sizes single stage double suction centrif- 
ugal pumps for capacities up to 6400 gpm, heads 
up to 400 ft. Bulletin 722.6 shows 5 sizes two- 
stage centrifugal pumps, capacities up to 1200 
gpm, heads up to 1000 ft. Maximum of stand- 
ardization and interchangeability of parts are de- 
scribed. 
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22 SPEED REDUCERS 


Farrel-Birmingham Co.—-A 52-page bulletin, 
No. 450, contains information on the firm’s re- 
engineered, repeated, and expanded line of speed 
reducers. Included are horsepower rating tables, 
specifications, dimensions, weights and other 
selection and application data 





23 NEW METHOD OF LUBRICATION 


Stewart-Warner Corp., Alemite Div.—Catalog 
describes new method of lubricating industrial 
machinery with ‘‘Oil-Mist.’’ Bulk of publication 
taken up with engineering data, covering applica- 
tions, operation, bearing application, bearing 
speeds of this method. Also for plain bearings, 
selection of condensing fittings, intermixing of 
condensers, bearing grooving and many other 
engineering data appropriate to the subject 


24 COUPLINGS 


Snap-Tite, Inc.—Four bulletins and various data 
sheets cover couplings for high pressure systems, 
gtavity flow systems, vacuum systems and hy- 
draulic systems. Cutaway photos, diagrams and 
flow charts are included in the literature 


25 HyYDRAMOTOR VALVES 


General Controls Co.—A 50-page catalog de- 
scribes the firm's newly expanded line of Hydra- 
motor valves (motor-operated) for remote con- 
trol of all industrial liquids and gases, shutoff, 
three-way, and proportioning control Engineer- 
ing data section for use in selection and applica- 
tion, flow characteristics, charts and tables are 
included 


26 TurBINE SEAL 


Koppers Co., Inc.—-Huhn carbon rings for steam 
turbine applications are illustrated and de- 
scribed. A discussion of labyrinth, carbon garter 
spring ring and carbon ring sealing devices is in- 
cluded in this four-page folder 


27 ALUMINUM 


Revere Copper & Brass, Inc.—‘‘Revere Alumi- 
num Products’’ 36 pages, discusses the advan- 
tages of aluminum alloys, the variety of extruded 
products available, the uses to which seamless 
drawn tube and pipe can be put, and the uses of 
sheet, bus bar, and die-pressed forgings. It 
contains many tables giving both mechanical and 
physical properties 


28 CUSTOM BUILT CYLINDERS 


Oilgear Co.—Bulletin 79,000 covers design and 
materials for custom cylinders using 1500 psi, 
3500 psi or higher pressures and strokes from 
25/s in. to 18 ft. These heavy-duty cylinders 
have been applied to wind tunnel operation, steel 
mill charging and stripping equipment, landing 
gear drop testing, rail welders, presses and other 
applications. It includes cylinders for pushing 
or pulling, fine feed or high speed, static of dy- 
namic loads, slow or fast reciprocation, differential 
or nondifferential systems, and combinations of 
these and other requirements. 


29 BRONZE SLEEVE BEARINGS 


Bunting Brass & Bronze Co.—-Standard stock in- 
dustrial cast bronze sleeve bearings, bronze bars, 
electric-motor cast bronze sleeve bearings, and 
graphited oilless sleeve bearings are contained in 
Catalog 52. There are 854 different sizes of 
standard stock bearings, from */is in. to 4'/2 in. 
ID, and 324 different electric motor bearings, as 
well as 263 sizes of tubular and solid bars 


Fill in and Mail 
the coupon on 


page 44 with- 
out delay. 
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the « feats 
of heavy construction 
made possible by 


America’s $15 billion a year heavy construction industry is 
performing stupendous feats. For example, it can load earth- 
movers like that pictured at rates above 1,000 lbs. per second, 
then wheel away the loaded rig weighing more than 80,000 
Ibs. at speeds up to 25 M.P.H. 


To permit such performance critical parts of tractors, buggies, 
shovels, draglines, dozers and other equipment are closed-die 
forgings. Forged parts can be trusted to do the job. 


Forgings also help makers of this equipment to produce econom- 
ically, as they do all manufacturers fabricating in metal. To quote 
case histories: “saved 26% in machining time’; “cut materials 
cost 20%"; “saved 50% in weight”; “reduced rejects 70%” 

How about your product, your process? Get the latest infor- 
mation about what forgings can do for you. Write for the book- 
lets described below, and talk to a Forging Engineer about the 
use of forgings in your products. There is no obligation. 


= 
closed-die tor ) n for metal 
you can trust 
DROP FORGING ASSOCIATION 


419 S. Walnut St. * Lansing, Michigan 


Symbolic emblem of the 
Drop Forging Association 
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NATIONAL ACME 


SOLENOIDS 


WITH ARMORED 
CONTACT POINTS 


For Millions Of 
oTT-T-talel-]-)(-m@]-l-ta-bilelar) 


Standard... 
ot Custom 
Engineered 


National Acme Solenoids will 
make your job easier—because 
they do their job better! 


Made in Push and Pull types 
—within sizes ranging from 
22 to 21 Ibs. at Y-inch 
stroke—to 2 to 25 Ibs. at 
]-inch stroke. 


Rugged enough for the heav- 
iest type of duty. 
Compact—especially suited 
for limited space service. 

4 | Non-magnetic retainers. 


Available with terminal 
blocks and variety of stand- 
ard mountings. 

Send for complete details in BULLETIN 


EM-52—or discuss your design problem 
with our representative. 





Electrical Manufacturing Division 


National Acme 


The National Acme Company 
192 East 131s? Street, Cleveland 8, Ohio 
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OD Catalogs — 


30 AiR, OIL, WATER VALVES 


Barksdale Valves——Shear-Seal valves are listed 
by major service condition—air, oil, water—in 
three bulletins. A-5 covers manually and foot 
operated air valves, 0 to 4000 psi; W-5, manual 
water valves, 0 to 6000 psi; 0.5, manual oil valves, 
0 to 6000 psi. Bulletins include valve charac 
teristics, flow patterns, dimensions, photos, and 
ordering data 


31 MOLDING MACHINES 


Watson-Stillman Press Div., Farrel-Birmingham 
Co.——-A 24-page bulletin gives information on in 
jection, compression, and transfer molding ma 
chines for the plastics industry; extrusion presses 
for ferrous and nonferrous metals; metalworking 
equipment; railroad shop equipment; ordnance 
equipment; standard and special machinery for 
general industrial applications 


32 PIPING SYSTEM DESIGN 


M. W. Kellogg Co.—A 12-page booklet, “Piping 
Flexibility Analysis’’, shows how various flex 
ibility analysis techniques can cut piping design 
and construction costs. The two basic tech 
niques described are general analytical solution 
manually or by electronic computer and piping 
model tester 


33 PACKAGE UNIT STEAM GENERATORS 


Henry Vogt Machine Co.—-Bulletin PSG-2 has 
line drawings, photos, and engineering data on 
portable type units from 10,000 Ib per hr to 
40,000 Ib per hr steam capacities, in standard 
pressures of 175, 250, and 375 psig 


34 HIGH-STRENGTH STEELS 


United States Steel Corp..-A 174-page manual 
discusses the essential principles of structural de 
sign and contains numerous formulas, charts and 
tables to assist in designing for high-strength 
steels. The hard cover, ring-bound book covers 
engineering considerations and fundamental 
characteristics of high-strength steels, design 
considerations, working unit stresses, tension, 
compression, shear, stresses in beams, deforma 
tion and deflection, formed sections and designing 
against corrosion 


35 HERRINGBONE GEAR REDUCERS 


Lufkin Foundry & Machine Co.—New 24-page 
Catalog G-4 covering herringbone gear speed 
reducers and increasers gives engineering data 
horsepower ratings and dimensions. Twelve 
sizes single reduction, 11 sizes double reduction 
reducers, 47 sizes speed increasers are included 


36 MEASURING EQUIPMENT 


General Electric Co.—A new 40-page catalog, 
GEC-1016, describes many of the company’s 
testing and measuring devices, including nuclear 
radiation instruments. Given briefly are prod 
uct descriptions, specifications, and prices 
This catalog is designed to serve as a handy refer 
ence guide for both laboratory and production 
line needs. 


37 WELDING CAST IRON 


International Nickel Co.—An illustrated booklet 
“A Handy Guide to Welding Cast Irons Quickly 
and Easily with Ni-Rod and Ni-Rod “55” 
Electrodes,’’ describes emergency repair savings 
maintenance welding cost cuts, salvaging defec 
tive castings, joining cast iron to other ferrous 
metals, and also contains tips on getting maximum 
machinability, production welding, and welding 
heavy sections. 


38 PIPING SysTEMS 


Tube Turns—A technical bulletin gives the allow 
able stresses as used in the formulas of the ASME 
Boiler Construction Code (1952), Section I, and 
in the ASA Code for Pressure Piping B31.1-1955 
The objective of the various codes is to prescribe 
a standard of minimum requirements for safe de- 
sign of piping systems in such fields as power, 
industrial gas and air, oil, district heating, re 
frigeration and gas transmission 


39 WELDING ALUMINUM 


Aluminum Co. of America—A 176-page, hard 
cover book gives basic, practical data on the 
various processes for welding aluminum with 
special emphasis on the inert gas methods. In- 
cluded is guidance in selecting the process and the 
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alloy. One chapter is devoted to the perform 
ance of welds. The book is profusely illus 
trated and contains 32 tables 


40 ELECTRONIC TEST INSTRUMENTS 


Shasta Div. of Beckman Instruments, Inc.—-A 
new eight-page catalog describes the firm's line of 
electronic test instrumentation including ex 
panded scale voltmeters and frequency meters, 
vacuum tube voltmeters, oscillators, resistance 
bridges, power supplies, wide band amplifiers, 
WWY receiver, decade inductor, and various 
accessories 


41 PHOTOCOPY EQUIPMENT 


Peerless Photo Products—An eight-page bro 
chure illustrates and describes the line of Dri- 
Stat dry-process photocopying equipment for 
copying correspondence, incoming orders, in 
voices, and other kinds of typed or drawn orig 
inals. Included is a redesigned combination 
printer and processor, a new flatbed printer for 
copying from books, and new paper with which 
copies can be made under normal office light 


42 PLASTIC PIPE FITTINGS 


Grinnell Co.--A 12-page catalog on corrosion 
resistant pipe fittings and flanges in normal im 
pact grade and high impact grade, rigid, unplas 
ticized polyvinyl chloride shows characteristics, 
advantages and limitations Listed are operating 
pressures, temperatures, applications, price com- 
parisons, fabrication advice, installation and 
supporting recommendations, dimensions and 
weights 


43 AUTOMATIC ENGINE CONTROLS 


Synchro-Start Products, Inc.—No. 5 Catalog 
contains engineering information and includes 
dimensional drawings, photographic illustrations, 
hook-up diagrams and maintenance tips on full 
automatic engine controls, alarm sets, governors, 
d-c solenoids, relays, oil and water temperature 
switches 


44 FiRE PROTECTION 


Blaw-Knox Co.--Bulletin 2426 illustrates and 
describes a new spray sprinkler designed to reduce 
fire insurance costs by 50 to 90 per cent. Ap 
plication, design and layout data on fire fighting 
systems is included 


45 GENERAL PURPOSE COMPUTER 


Bendix Aviation Corp.—Bulletin 2-4 illustrates 
and describes all purpose computers for processing 
data, solving mathematical problems and for con 
trol functions. Model G-15 is a stored program, 
general purpose computer using an improved two 
address command system; with the addition of a 
complete digital differential analyzer the G-i5 is 
an all purpose computer 


46 RIGHT-ANGLE BEVEL GEAR 


Airborne Accessories Corp..Brochure No. 
56-A describes features of compact standardized 
right-angle drives for manual or powered trans 
mission of rotary motion for industrial applica- 
tions. It shows advantages of matched Coniflex 
gears, recommended duty ratings and data table 
for all models, and includes outline dimensions, 
cut-away model, and photos of typical instal 
lations 


47 ULTRASONIC TESTER 

Sperry Products, Inc..-An eight-page bulletin 
covers applications of the ultrasonic Reflectoscope 
for nondestructive testing of products and equip 
ment It explains in simplified terms the prin- 
ciple of ultrasonic inspection and lists the latest 
types of equipment available 


48 inbusTRIAL FURNACES 

Bigelow-Liptak Corp.—An illustrated, three-color 
catalog features the company’s unit suspended 
walls and arches for industrial furnaces. Special 
designs for steel mills, open hearth, billet heating, 
heat treating, oil refinery, heaters, cat crackers, 
coal preparation, dryer furnaces, boiler settings 
are shown 


For Consulting Engineers 
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49 HEAT EXCHANGERS 


Pfaudier Co.—-Manual No. 837 illustrates and 
describes the firm's new standardized alloy de 
signs of shell and tube equipment for application 


in the chemical and food industries. This equip 
ment may be installed for any of the following 
uses condensers heat exchangers heaters 


evaporators, coolers and _ reactors Selection 
data, system diagrams, specifications, construc 
tion, installation, operation and maintenance in- 
formation is included 





50 FLUSH TYPE FIRE HYDRANTS 
M & H Valve & Fittings Co.—-Bulletin No. 17 


describes flush type fire hydrant which sets com 
pletely underground, yet is readily accessible. It 
is used in airport runways and industrial areas to 
eliminate surface traffic interference and in 
residential sections where post-type hydrant is 
considered unsightly 


51 ELECTRIC WELDED PIPE 


Alco Products, Inc.—An eight-page bulletin 
shows the firm's production methods, recent in 
stallations and gives specifications on electric 
welded steel pipe for water, gas and steam it 
stallations 


52 UNION CONNECTION 


Jerguson Gage & Valve Co. —Two-page Data 
Unit No *tails and features of a new 
union connection Connection is available as a 
special optional feature It will compensate for 
up to 10 deg misalignment of vessel tappings in 
any direction from perpendicular axis and a wide 
variation in centers 





53 ENGINEERING MATERIALS 


E.I. du Pont de Nemours & Co., Inc.—*‘ Property 
and Application Data of Du Pont Engineering 
Materials,’"" a comprehensive, illustrated booklet 
providing description, properties, end-use applica 
tions, and forming and working data of Zytel 
nylon resin, Teflon tetrafluoroethylene resin, Ala 
thon polyethylene resin, and Lucite acrylic resin 
is available 


54 ALLOY TUBING 


Babcock & Wilcox Co., Tubular Products Div.— 
Technical Data Card 163A furnishes technical 
information on 13 different analyses of tubing 
steels, including stainless, designed to overcome 
many problems which arise in high-temperature 
service These analyses can also apply in other 
fields where temperature is not necessarily a 
determining factor, including chemical, paper 
beverage, dairy, and food processing 


55 MULTI-PURPOSE JOINT 


Emsco Mfg. Co.—-Bulletin FS-120 illustrates and 
describes a two-piece ball bearing swivel joint for 
use on machine tool coolant lines, gasoline dis 
pensing hose, paint spray lines, hose, liquid and 
air handling equipment 


56 GLOBE VALVES 


Richmond Fdry. & Mfg. Co., Inc.—-Gyroseal 
globe valves, featuring a spinning disk, dual pur- 
pose seat and line contact between seat and disk 
are illustrated and described in an 18-page catalog 
Cutaways photos, drawings and tables of dimen 
sions, chemical and physical properties of mate 
rials are included 


57 COUNTING DEVICES 


Veeder-Root, Inc.— Modern mechanical and elec 
trical counters for all industrial and special count 
ing requirements are briefly described in a four 
page condensed general catalog Also contains 
information on applications and how-to-order 


58 CONVEYING & POWER TRANSMISSION 


Link-Belt Co..-A 340-page guide of the firm's 
standard lines of power transmission and con 
veying equipment contains data on chains for 
conveying and power transmission, ball and roller 
bearings, enclosed gear drives, clutches, cou 
plings. One section lists conveyor and elevator 
components. Also listed are vibrating screens, 
car icing equipment, car spotters, and power un- 
loading scoops. Tables of pre-selected assem 
blies, concise capacity charts and dimension 
tables for all standard products are included 
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59 AUTOMATIC VALVES 


Golden-Anderson Valve Specialty Co.—A catalog 
of technical bulletins describes various types of 
automatic cushioned water and steam valves in 
cluding water pressure reducing and regulating, 
surge relief, altitude control, float, solenoid, swing 
check, nonreturn, and steam pressure unloading 
valves. Each bulletin is fully illustrated with 
diagrams, tables and parts lists 


60 INDUSTRIAL WHEEL 


Roll-Rite Corp.—Bulletin 302 illustrates and 
describes a new wheel which utilizes a molded 
rubber tread bonded vertically between two steel 
disks By compressing the disks, a displaced 
and inflated tread is provided to support heavy 
loads in industrial materials handling applica 
tions 


61 ROLLER BEARINGS 


Hyatt Bearings Div., General Motors Corp.— 
Catalog 150 illustrates and describes solid roller 
bearings, wound roller solid race and split race 
bearings, industrial inch bearings and solid roller 
bearings in separable inner race, separable outer 
race and nonseparable types 


62 REFRACTORIES 


Norton Co.-A 32-page instructional manual il 
lustrates and describes the application and sug 
gested uses of Crystolon silicon carbide refrac 
tories in boilers. Included are curves of thermal 
conductivity and air flow through air cooled 
walls 


63 sPEED REDUCERS 


Cone-Drive Gear Div., Michigan Tool Co. 
Bulletin CD-400 describes double-enveloping 
worm gear shaft mounted speed reducers with 
capacities to 13 hp. Specifications, drawings 
horsepower, and torque rating charts are in 
cluded in the 12-page booklet. Details for 
motorizing all models (worm over or under, or 
gear shaft vertical) are provided. 


64 HEAT EXCHANGERS 


Niagara Blower Co.—-Bulletin No. 132 on sec- 
tional Aero heat exchanger describes method for 
controlling temperatures and cooling fluids in 
industrial processes in a self-contained system 
independent of any considerable water supply; 
new apparatus, saving much in installation, equip 
ment, and shipping costs is explained in four 
pages with diagrams and application photographs 


65 ECONOMY BOILER 


Francis Steam Generator Co.——A 4-page bulletin 
illustrates and describes features of an automatic 
water-tube boiler with fast recovery for such ap 
plications as dry cleaners, laundries, bakeries, 
canneries, milk product plants, dairies, wineries, 
bottling plants, food processors, tire retreaders, 
feed mills, institutions Diagrams show a dual 
circulation system and a preheated feed-water 
system 


66 BRONZE PUMPS 


Oberdorfer Foundries, Inc..—-A 24-page catalog 
illustrates and gives specifications of rotary gear 
rubber impeller, and centrifugal bronze pumps 
Capacity tables, dimension tables, cutaway 
photos and price lists are included. Sections deal 
with engineering data on each type of pump 


67 STEAM HEATING SYSTEMS 


Warren Webster & Co.—A four-page folder, 
B-960, offers descriptive and diagrammatic mate 
rial and specifications on a steam heating control 
of the pulsating flow type for two- or one-pipe 
installations in new or existing buildings. Out- 
door thermostat controls length of interval during 
which steam is delivered to all radiators at fixed 
pressure distance. 


68 speeD REDUCERS 


Foote Bros. Gear & Machine Corp.-_An 80-page 
catalog, MD 456, lists dimensions and specifica- 
tions for gearmotor and base-mount speed 
reducers from 1 to 150 hp, 1.8 to 780 rpm output 
speed. Single, double, and triple reduction units 
in both foot-mounted and flange-mounted designs 
are listed 












NATIONAL ACME 


CNAP- LOC 


TRADE MARK 


THE ORIGINAL 
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SNAP ACTION 
LOCKING 
SWITCH 


All National Acme Switches — Limit, 
Push Button, or Motor Starter Switches 
employ the same dependable, basic, 
SNAP-LOCK design. As illustrated 
above, the snap-action locking mech- 
anism is simple, fool-proof and long- 
lived. Self-wiping, coin-silver contacts 
insure quick action make and break— 
with maximum wear resistance. For 
AC or DC service. 

Electrical and mechanical sides are 
seperated by a wall within a sturdy 
die-cast housing which is fully insu- 
lated, and is oil and dust resistant. 
Can be furnished water and oil-tight. 


Limit Switches 


Made in both single-pole 
and double-pole series, and 
with a wide variety of 
standard operating levers. 
Also made in push-lever 
type and with explosion- 
resistant housing. 


Push Button 


Made in heavy-duty, flush 
or surface-mounted types. 


Motor Starter 


Designed for 3-phase mo- 
tors to 72 HP on AC; 4 HP 
on DC. 






FOR COMPLETE DETAMS 
send for Bulletin EM-51 





Electrical Manufacturing Division 


National Acme 


HE NA NAL ACME COMPANY 


192 East 131st Street, Cleveland 8, Ohio 
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the engineer...the scientist...and the 
future 


Professionally and personally, engi s and scientists look to the future. They 
seek lasting, satisfying careers . . . not ‘‘jobs'’ that merely meet the needs of the 
moment. And this search inevitably poses the question: ‘What makes a desirable 
career?’’ For the man of real ability, this question becomes largely a choice of 
opportunities. He is the man we need and want . . . here is what we offer in return. 





CHALLENGING OPPORTUNITIES—Our engineers and scientists work in the 
forefront of a unique field .. . the design and development of nuclear weapons. 
They meet and solve new and stimulating problems in a broad range of research 
and engineering activities. 





PROFESSIONAL GROWTH—Close working relationships with outstanding 
leaders in many fields, coupled with the advanced nature of many of the projects 
involved, provide outstanding opportunities to acquire new knowledge and inval- 
vable experience. Advanced study is encouraged, and courses are available locally. 


COMPENSATION — Salaries at Sandia are competitive with those offered in other 
industry. Employee benefits include very liberal paid vacations, free group life 
insurance, sickness benefits, and a generous contributory retirement plan. Inter- 
view and liberal relocation expenses are paid by Sandia Corporation. 





INDIVIDUAL ADVANCEMENT —Progress of Sandia engi s and scientists is 
reviewed at regular intervals, and promotions and salary increases are awarded 


on the basis of individual merit. 


STABILITY —Sandia Corporation is a subsidiary of the Western Electric Company, 
operating Sandia Loboratory under contract with the Atomic Energy Commission. 
We offer permanent positions to graduate engineers and scientists. 


WORKING CONDITIONS —Our engineers and scientists work in air-conditioned 
comfort in modern, well-equipped laboratories and shops, designed to provide 
every aid to effective operation. 


LIVING CONDITIONS—Sondia Laboratory is located at Albuquerque, New 
Mexico . . . a modern city of 160,000, famous for its mild, dry climate. Albuquerque 
provides all metropolitan advantages, and recreational and cultural attractions 
abound. Housing is readily available. 


CAREER OPPORTUNITIES NOW EXIST FOR: 


Mechanical, electrical, and electronic engineers at all degree levels. Physi- 
cists and engineering physicists with MS or PhD degrees. Mathematicians 
at PhD level only. Aerodynamicists at MS or PhD levels, or BS with at least 
5 yeors’ experience 


iF YOU ARE INTERESTED IN WHAT THE FUTURE MAY HOLD FOR YOU AT 
SANDIA LABORATORY .. we will welcome the opportunity to send you full 
details. Write: 


STAFF EMPLOYMENT DIVISION 553A 


SAIN DIA 


CORPORATION 


ALBUQUERQUE, NEW MEXICO 
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69 air CO. “*ONING 


Frick Co.—Bulle- +.3a consolidated catalog 
of 36 pages featu..c_ _u sizes of commercial and 
industrial air conditioning, refrigerating, ice 
making, and quick freezing equipment. The 
bulletin has more than 150 illustrations, and in- 
cludes eight useful tables. Short chapters dis- 
cuss operating principles, Freon and ammonia 
compressors, low temperatures, industrial proc- 
esses. 


70 FORCE GAGE 


W. C. Dillon & Co., Inc.—A six-page bulletin il- 
lustrates and describes a mechanical force gage 
designed to measure mechanical forces in either 
compression or tensile in limited space. Ranges 
0-10 up to 0-50,000 Ib with accuracy of within 1 
per cent of indicated reading 


71 WATER TREATING EQUIPMENT 


Hungerford & Terry, Inc.—A bulletin lists 16 
recently published bulletins describing com- 
pany's products in the water conditioning and 
waste water treatment fields. Bulletin includes 
photographs of company’s products including 
electric control panels and automatic water con- 
ditioning units. 


72 RECORDING SYSTEMS 


Sanborn Co.—Oscillographic recording systems 
catalog describes eight-, six-, four-, two-, and one- 
channel models together with interchangeable 
preamplifiers available for use either in these 
systems or with other equipment. These pre- 
amplifiers include d-c coupling, carrier, a c/d c, 
servo-monitor, log-audio, low level stabilized d-c 
a-c wattmeter, input coupling network, rms volt/ 
ammeter and 400 cycle frequency deviation 


73 STEAM TRAPS 


Armstrong Machine Wks.—<A 44-page manual on 
condensate drainage contains data on semi-steel 
and forged steel traps, discusses the fundamentals 
of good trapping, and deals with trap selection 
problems, installation, repair and trouble shoot- 
ing. 


74 SPEED REDUCERS 


Winsmith, Inc.—Catalog 155, 112 pages, covers 
more than 150 models, including the recently in- 
troduced “C’’ series. It contains engineering 
selection data and is sectionalized for quick and 
easy reference to all information. A_ special 
general engineering section is included to aid in 
solving application problems 


75 Test BOILERS 


Besler Corp.—aA four-page folder covers features 
and advantages of high temperature, high pressure 
test boilers, designed to deliver steam at full op- 
erating pressure and temperature in two minutes 
after starting cold. The units are described as 
extremely flexible, with one model handling any 
load from 500 to 15,000 Ib per hour 


76 INSTRUMENT BALL BEARINGS 


New Hampshire Ball Bearings, Inc.— Engineering 
bulletins cover specifications, lubrication, clean 
ing, assembly, materials, tolerances and torque of 
precision instrument ball bearings 


77 FLY ASH INTAKE VALVE 


United Conveyor Corp.—Four-page bulletin 
1-1-55 gives information on various stages of 
development and design of feeding inlet and in 
take valve for operation with pneumatic fly ash 
conveyors. It describes application for manual 
and automatic operatior and lists features of 
present-day design. 


78 MOLDED PARTS 


Ohio Carbon Co.— Bulletin 1174 describes molded 
parts such as bearings, rings, molds, cores, seals 
for liquids, air and grease pumps, steam and water 
turbines as representative products that can be 
made from the company’s new combination 
graphite carbon material known as KARAK. 
The parts are molded and machined in shapes and 
forms to user’s dimensional and physical speci- 
fications. The material can be impregnated. 


79 AIR COMPRESSORS 


Pennsylvania Pump & Compressor Co.—Heavy 
duty, horizontal, single stage, water cooled air 
compressors in sizes from 10 to 125 hp for pres- 
sures to 150 psig are covered in 20-page Bulletin 
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80 viBRATION CONTROL 
MB Mfg. Co.-—A 12-page catalog illustrates, de- 


scribes and gives specifications on vibration isola- 
tors, engine mounts, vibration test equipment and 
vibration control engineering Included is an 
isomode design chart to assist in finding mounting 
points for any product design. 


81 RUBBER GROMMETS 


Goshen Rubber Co.—A 16-page brochure lists 
and illustrates types and sizes of grommets avail 
able. All Air Force-Navy Standard AN931 
series grommets, 34 basic sizes, each available 
with '/is, '/s, */1¢ and '/4 in. groove width, and 
the 34 sizes in the web type with '/is in. groove 
width are offered. 


82 CONVEYOR SYSTEMS 


Fuller Co.—Bulletin G-3, eight pages, pictures 
and describes conveying systems built by the 
company for handling dry, pulverized and gran- 
ular materials. Diagrams showing how systems 
work are included. Also illustrates and de- 
scribes rotary compressors and vacuum pumps, 
inclined-grate coolers and Humboldt preheater for 
handling dry, granular materials. 


83 METERED LUBRICATION 


Bijur Lubricating Corp.—A four-page bulletin 
“The ABC of Modern Lubrication’’ describes 
automatic lubricating system components. All 
systems consist of a lubricator, distribution sys 
tem and a Meter-Unit for each bearing served 
The bulletin describes lubricators for rotary, os 
cillating, hydraulic, solenoid, or hand operation 


84 INDICATING CONTROLLER 


Foxboro Co.—Bulletin 5A-13 describes new 
M/41A pneumatic indicating controller for proc- 
ess temperature, pressure, liquid level and hu- 
midity. Bulletin 19-11 covers resistance bulbs. 
Bulletin 13-17 explains M/12A pneumatic tem- 
perature transmitter recently added to the com- 
pany’s line of pneumatic, electric and electronic 
instruments for indicating, recording and con- 
trolling industrial process variables. 


85 AUTOMATIC VALVES 


W. Cash Co.-—-A four-page bulletin, No. 
S-730, illustrates and describes 27 items of stand- 
ard automatic valves and controls. These items 
are a portion of the complete line designed to 
meet every type of control problem. 


86 air CYLINDERS 


S-P Mfg. Corp.—Catalog 110 illustrates and 
describes a new line of air cylinders of square end, 
space saving design, available in 11 bore sizes 
from 1'/: through 14 in., and with 21 types of 
mountings. They are designed to JIC standards 
and feature brass tubes, removable bronze 
cartridge containing wiper and rod packing, and 
cold rolled steel end plates. 


87 ViBRATION ISOLATION 


Korfund Co.—A four-page bulletin gives infor 
mation on how to write vibration isolation spec- 
ifications for air conditioning and related equip- 
ment. It contains a definitive treatment of the 
factors involved in the selection of various isola- 
tion media commercially available and has a selec- 
tor chart designed to simplify writing specifica- 
tions. 


88 switcHEs, CONTROLS 


Fenwal, Inc.—A 16-page catalog describes elec- 
trical temperature control, detection and indicat- 
ing devices, including local and remote liquid 
filled snap action units, electronic and mechanical 
indicating controllers, thermostats. 


89 HIGH-SPEED SCREWS 


Bergander Mfg. Co.—Catalog illustrates and de- 
scribes Gulmite screws, nuts, finishing washers 
and tools for high-speed assembly. Screws are 
manufactured in all standard types with five 
standard styles of heads. Dimensional data is 
given. 


90 FLEXIBLE COUPLINGS 


American Flexible Coupling Co.—Twelve-page 
Form 12 contains case histories on power trans- 
mission applications using Amerigear couplings 
Included are applications in heavy mill service, 
high-speed turbines, hydraulic presses, power sup- 
plies 











CONSOLIDATED builds 


a Chimney around an Operating Chimney! 


A large Eastern utility greatly expanded 
the generating capacity of one of its im- 
portant stations and needed two new 250 ft. 
x 13 ft. inside top diameter radial brick 
chimneys for the new and larger boilers. At 
the same time it was necessary to keep the 
old boilers operating with their existing 
150 ft. chimney. 


Consolidated engineers and construc- 
tion crew met the situation by erecting one 
of the new 250 ft. chimneys and building 
the greater portion of the second around 
the older operating chimney. The original 
chimney continued in operation until the 
new chimney waserected to the same height; 
then the top 100 ft. was completed in a 
7 day shut down period! 


This is just one more example of Con- 
solidated’s engineering skill and adapt- 
ability to the requirements of the job and 
the service required. Many hundreds of 
Consolidated Chimneys have been designed 
and built for leading companies and larger 
contractors throughout the United States, 
in Canada and in Mexico. Designed by men 
who know their business, erected with pains- 
taking care and skill to exact specifications, 
Consolidated Chimneys give performance 
and service year in and year out to meet 
the most exacting requirements. 


Upper photo shows the building of the new 259 ft. radial 
brick chimney around the existing 150 ft. chimney. Note 
outside tubular pipe scaffolding. The original chimney con- 
tinved in operation until the new chimney was erected to 
the same height as the existing one. Then the top 100 ft. 
was completed in a 7-day shut down period. 





Lower photo shows the two pleted C lidated chimneys 
in operation. The chimney at right is one built around the 
old chimney; chimney at left was erected at the same time. 
Both chimneys are of radial brick construction 250 ft. x 13 ft. 
inside top diameter. 


Consolidated designs and builds chimneys of all types and 
all sizes—Perforated Radial Brick, Tapering Reinforced Concrete, 
Face and Common Brick, Acid Proof, High Temperature; installs 
linings for steel stacks, waterproofs, repairs and rebuilds, installs 
lightning rods and aircraft warnings; demolishes chimneys. 
Whatever your chimney problem may be, Consolidated has the 
experience, the knowledge and the skilled personnel to handle it. 


Phone, wire or write today for information. Ask for catalog 
giving installations, engineering service, chimney design data 
and specifications. 


eo ducal 
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push-button operation , 


Here's a completely automatic, dependable, 
low cost valve operator for small valves. Size- 
for-size, the types SMA-00 and SMA-000 
Limitorque Valve Operators are designed for 
greater valve stem capacity; will produce more 
stem torque, and withstand greater thrust than 
ony other operator on the market. They are 
readily adaptable to all types of valves— 
gate, plug, globe and botterfly; and they have 
many of the exclusive features which have 
made the larger Limitorque Operators the most 
widely used in the world. 





L|mITORQUE 
CONTROL 





Send for Catalog 1-550 and see 
why this and other types of Limi- 
torque Valve Operators are so 
widely used. 


PHILADELPHIA 


INCORPORATED 





ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 


tw RK 4CHBURG, VA 
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ow Catalogs 


91 DEMINERALIZATION 


Graver Water Conditioning Co.—Bulletin WC- 
111, 22 pages, covers chemical and mechanical 
factors entering into the design and operation of 
demineralizing plants for obtaining the highest 
quality process water and boiler feedwater from 
a wide range of water supplies under many dif 
ferent operating conditions 


92 RUBBER DATA 


Acushnet Process Co.-A 32-page catalog covers 
the company’s manufacturing and testing facili- 
ties and applications for molded products of 
various synthetic rubbers. Included are prop- 
erties tables of rubbers and compounds, data on 
methods of molding and a glossary of rubber 
terms 


93 FRACTIONAL-HORSEPOWER GEARS 


Gear Specialties, Inc.—-A 6-page bulletin il- 
lustrates and describes complete facilities to 
gether with different types and applications of 
G.S. small gears from 8 to 96 diametral pitch 
Several diametral pitch and circular pitch charts 
included 


94 CONVEYORS, DUST CONTROL 


Dracco Corp.—Information is provided on a 
variety of airstream conveyors and dust control 
systems now in operation for handling many dry, 
bulk materials. Selution of material waste and 
air pollution problems by dust control is described 


95 LP-GAS CYLINDERS 


Linde Air Products Co.—An eight-page sales 
folder entitled ‘‘Prest-O-Lite Cylinders for 
LP-Gas"’ contains descriptions and specifications 
of the following types of cylinders: standard 
cylinders, special cylinders, cylinders for lead 
melting furnaces, cylinders for lift truck service 
and cylinders for tractor service 


96 BALL BEARINGS 


Fafnir Bearing Co.—A new 168-page general 
catalog and engineering manual features dimen 
sions, tolerances, load ratings, suggested applica 
tions and typical mountings of the entire Fafnir 
line of ball bearings and ball bearing power trans 
mission units. Included also is comprehensive 
engineering data, as applicable to the use of ball 
bearings 


97 PUMP SELECTION GUIDE 


Aurora Pump Div., New York Air Brake Co.—A 
booklet provides illustrations and data on turbine- 
type and centrifugal pumps, telling special fea- 
tures of each, and referring to the company’s tech 
nical literature covering each classification. 


98 LuBRICATED PLUG VALVES 


Wm. Powell Co.—Catalog PV-4, 35 pages, il- 
lustrates and describes steel, semi-steel and alloy 
lubricated plug valves for quick, positive shut-off 
of erosive or corrosive fluids. Seating surfaces 
are not exposed in open position so that gritty 
suspensions may be handled readily. A quarter 
turn will close or open the valve. Included are 
single gland, screwed gland, and bolted gland 
types 


Read the various 
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99 FLEXIBLE METAL HOSE 


Atlantic Metal Hose Co.—Bulletin 20-E covers 
corrugated flexible metal hose of annular and 
helical construction. Steel and bronze hose, with 
and without metal braid, couplings and assem 
blies are described. Applications listed are for 
vibration absorbing, misalignment connecting, 
high pressure use, oil burner and gas furnace con 
nections, handling compressed air, steam, sol 
vents, chemicals, refrigerants, gasoline, searching 
liquids, caustics, ammonia 


100 Gray IRON PROPERTIES 


Gray Iron Founders’ Society—The mechanical 
and engineering characteristics of gray iron, in 
cluding details for designing cast components, 
are given in a 12-page booklet The relation be 
tween casting section and properties is given, in- 
cluding figures on endurance and other design 
data. A list of available literature is included 


101 coPyING MACHINE 


Ozalid, Div. of General Aniline & Film Corp. 
Six-page illustrated pamphlet features new 
Streamliner 400, a low cost, all-purpose copying 
machine providing dry reproductions from any 
thing translucent up to 42 in. wide Printing and 
developing are synchronized to 24 fpm for draw 
ings, maps, manuals, and specification sheets 


102 GEAR PRODUCTION EQUIPMENT 


Fellows Gear Shaper Co.—General catalog of 
20 pages and 50 illustrations describes and gives 
specifications for machines for cutting and 
finishing gears, and instruments for gear inspec 
tion Information on special attachments, gear 
shaper cutters, and shaving tools is included 


103 stEEL, ALLOY FABRICATIONS 


Graver Tank & Mfg. Co.—A four-page folder 
illustrates fabricating services to the chemical 
process, and petroleum industries. Illustrated is 
equipment ranging from field-erected storage 
tanks and bins to complex shop-built processing 
equipment. One page is devoted to plant con 
struction 


104 Fire PROTECTION SPRINKLERS 


‘‘Automatic’’ Sprinkler Corp. of America— 
“Engineered Special Hazard Fire Protection,”’ 
28 pages, describes the company’s types of sprink- 
lers for dispersing fog, foam, high- and low 
pressure carbon dioxide, and dry chemical 
Properties and recommended applications are dis- 
cussed. A two-page reference table is included 


105 seamLess METAL HOSE 


Seamlex Co.—Four-page Bulletin 955 gives es 
sential information on bronze hose from '/i¢ to 
8 in. ID and diesel exhaust hose from 2 to 20 in 
ID. Fourteen illustrations show cross sections 
of hose and fittings. Two tables give technical 
data. Tabulated service classification serves as 
aid to writing hose specifications 


106 INDUSTRIAL PERISCOPES 


Kolimorgen Optical Corp.—Bulletin 301 illus 
trates and describes industrial periscopes for 
special assignment in remote viewing. Sketches 
show three types: vertical walk-around, vertical 
fixed-eyepiece, and horizontal wall periscope 











items listed .. . 


one catalog may hold the solution 
to your present problem ... and 
select those of interest to you. 


Distribution by us to Students is not included. 





The coupon on page 44 must be 
mailed on or before May 15th. 
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107 stuDGE REMOVER 


Chain Belt Co.—-Bulletin 315-81 describes and 
illustrates Unitube Two-Bro sludge remover, de- 
signed for use in the final clarifier tanks of waste 
treatment plants. The firm says the new unit is 
lower priced and more efficient than previous 
header and nozzle type collectors 


108 DRAFTING SYSTEM 


Universal Drafting Machine Corp.—Literature 
covers a new portable drafting system, consisting 
of a personal size professional drafting machine, 
folding drawing board, metal scales, instrument 
box and travel case, which can be set up on a desk 
in two minutes. The system, called Desk- 
Topper, is designed for use at home, in the office 
or hotel room, or on planes or trains 


109 pry POWDERED MIXERS 


Patterson-Kelley Co.-A 12-page catalog de 
scribes patented twin shell blenders. Illustra 
tions and dimensional outlines are given for the 
various models. Sequence photographs showing 
rapid mixing action of this blender are included 
Also described are double cone blenders; ribbon 
blenders; synthetic resin pilot plants; and heat 
exchangers. 


110 METAL PARTS DRY CLEANER 


Curran Corp.—A catalog sheet describes Carbon 
Met as a replacement for carbon tetrachloride for 
degreasing motors, generators and electrical com 
ponents The material is said to have low toxic 
ity, monrust inducing qualities and nonpolar 
properties 


111 sePARATORS, EXHAUST HEADS 


Wright-Austin Co.—-Catalog 400 covers sep 
arators, exhaust heads, traps and strainers, boiler 
trimmings for steam, air, gas, oil or water service 
Cutaway photos, dimensional drawings and 
tables are used to show the features of the equip 
ment. 


112 GAs AND AIR COMPRESSORS 


Cooper-Bessemer Corp.—Bulletin M-70, 40 
pages, presents M-line compressors for trans 
mission of gas and air. Installation photos show 
these units in use on pipelines, in refineries and 
chemical plants, and uses for air compression in 
industry Cross sections and cutaways are in- 
cluded for many of the available types 


113  TestiING DEVICES 


Baldwin-Lima-Hamilton Corp. Bulletin 4300 
lists SR-4 devices and equipment for load, torque 
and fluid pressure measurement and control 
Numerous application photos in all fields are in 
cluded in this 20-page bulletin 


114 NEEDLE BEARINGS 


Torrington Co.—Comprehensive 76-page catalog 
presents design, application and use data for 
5 types of needle bearings An engineering short 
course on bearings, it is organized for practical 
use in properly selecting needle bearings by type, 
size and suitability Index visual units quickly 
identify the various bearings Construction, 
materials, finishing, housing and shaft require- 
ments, fits, load capacity, speeds, and recom- 
mended installation are detailed 


115 inpustrRiAL FANS 


American Blower Corp. Bulletin 5306 describes 
new Series 106 industrial fans which provide com 
plete full range coverage of industrial air and 
material handling requirements Features, con 
struction, and complete dimension and weight 
tables are shown along with selection data and 
ratings. A completely self-contained packaged 
industrial fan is similarly described. 


116 VALves, FITTINGS, 
ASSEMBLIES 


OPW Corp.—An 88-page catalog, No. 18, in- 
cludes detailed information, engineering data, 
recommendation charts and conversion tables, 
besides listing 322 products. This index tabbed 
catalog, designed as a convenient working tool, 
contains descriptions, specifications, sectional 
drawings and diagrams which enable the engineer 
to select the proper type of product for his specific 
iiquids handling application 
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NEw PANGBORN VENTRUJET 
Gives Efficient Wet Dust Control 


—— CLEANED AIR 


HARGE 


Efficient wet dust collection depends on breaking water into 
particles and mixing it with the dust. The new Pangborn 
VENTRIJET Collector utilizes venturi tubes to achieve this 
effect. As dust-laden air enters the inlet chamber, heavier 
dust particles sink to the bottom. The air stream then passes 
through the venturi tubes at high velocity, drawing water 
with it and breaking it into minute particles. These particles 
mix thoroughly with the remaining dust in the air and give 
the VENTRIJET its high operating efficiency. In the outlet 
chamber, the resulting sludge settles to the bottom for re- 
moval. Eliminator sections remove water droplets in the 
washed air and the cleaned air is then discharged. The result 
is peak performance in a minimum of space. 


Pangborn VENTRIJET offers these advantages: 


@ Complete, self-contained unit with low headroom, minimum floor 
space 

@ High air velocity through venturi tubes insures thorough mixing of 
air and water 

@ Venturi tube design results in minimem pressure loss and provides 
uniform flow—no narrow ch to b choked with sludge 


@ Tube design and thorough washing action enable collector to 
handle heavy loads. 

For full details, write to PANGBORN CORPORATION, 2200 

Pangborn Blvd., Hagerstown, Maryland. 





Visit "Pangborn Institute” at AFS Show, Atlantic City, May 3—9 
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117 cLutcHes, COUPLINGS 


Hilliard Corp.—Catalog MP-5 lists and illus 
trates a line of industrial clutches and couplings 
including slip clutch, over-running clutch, single 
revolution clutch, and automatic centrifugal 
coupling. Brief description of operation is a 
guide to suggested applications of each item 


118 copper, COPPER ALLOY 


American Brass Co.—-A 24-page reference man 
ual contains copper and copper-alloy specifica 
tions, including ASTM, ASME, AWS, SAE, 
AMS, federal, military, Army, Navy and joint 
Army-Navy specifications 


119 LABORATORY PRESSES 


Wabash Metal Products Co.—A four-page bul 
letin describes the line of manually operated and 
powered hydraulic laboratory presses from 3 to 
50-tons capacity. Heated platens, sensitive 
pressure and temperature gages, applications, 
typical users and construction features are de- 
scribed. 


120 air Fitters 


R. P. Adams Co., Inc.—An eight-page bulletin 
illustrates and describes Poro-Stone filters for 
compressed air and gases. Included is data on a 
filter in which compressed gas is used to achieve 
initial separation. Second stage separation is by 
diffusion through a permanent element which is 
unaffected by oil or moisture. It has no moving 
parts, 





Hughes has been P R 0 D U C T 


the leader from the 
supplements the company’s 52-page catalog 


beginning in 
covering Waldes Truarc retaining rings. The 


applying electronic two catalogs include 33 pages of engineering and 

specification charts, 6 pages of field applications 

computers to and case histories, 20 pages devoted to Truarc 

: ~ pliers, assembly, and accessory tools, and other 

airborne fire control D E Ss | G | relevant information pertaining to the most ad- 
equipment Today vantageous use and selection of the rings. 


every U.S. Air Force 122 inoustRIAL PLASTICS 
and Canadian H. N. Hartwell & Son—Catalogs and technical 
bulletins describe Boltaron 6200 corrosion resist- 
continental defense at ant unplasticized polyvinyl chloride sheet, pipe, 
y pipe fittings, valves, bars, blocks, and welding 
rod, as well as Boltaron 7200 modified high impact 


interc i 
inte: ceptor uses PVC sheet and pipe materials 


Hughes-developed and 

Hughes-manufactured 123 ApsusTABLE HOLE CUTTER 
Erwood, Inc.—A bulletin covers a new industrial 

Systems, H | G H E S wood and metal working tool for use with heavy 
duty wood working equipment to cut holes 
quickly and accurately from 2'/¢ to 5 in. in diam- 
eter. The unit, which is an’adjustable die saw, 
may also be used for plastics 


124 arterRcOOLeERs 
Niagara Blower Co.—Bulletin No. 130 on Aero 


121 RETAINING RINGS 
Waldes Kohinoor, Inc..-A new 8-page catalog 


As the intercept problem becomes more and more 


automatic, additional equipment such as new-type aftercooler describes and illustrates new ap- 
computers, control surface tie-in (CSTI), autopilots, | paratus for removing moisture from compressed 
. . . air or gases, reducing temperature below the at- 
and other units must be integrated into the system. mospheric, preventing condensation in com- 
Faster speed and heavier engines dictate more stream- | aa ee 
lining—and hence less space for electronic gear. The 
result is even more miniaturization and compact 125 ust Ficters 
packaging, evolved from special techniques. yan ep eh me BF Ty por ony ery og = 
This all means that now the product design engineer | unit has automatic, pressure-controlled, reverse- 
is more important than ever before. In the Product SS atdebicascinaane 


Design Laboratory he is a vital part of the formal 


link between the Research and Development activity 126 MINIATURE BALL BEARINGS 


Miniature Precision Bearings, Inc.—A new 24- 


and the optimum configuration and installation ar- | Geom Secten enteing, ilustrated with compre. 
¢ > g & 99 hensive specifications on more than types an 
rangements for the systems black boxes. sizes of standard miniature ball bearings from 


| 1/2 mm to */s in. OD, includes material of partic- 
| ular interest to designers of precision mech- 


H U G H E S anisms— applications, lubrication, design varia- 
Write to for information regarding positions open. tions, special bearings, etc 
SCIENTIFIC STAFF RELATIONS 127 piPELINE APPLICATIONS 
Ladish Co.—A 21l-page manual provides data on 
HUGHES RESEARCH AND DEVELOPMENT five fittings developments for pipeline and petrol- 
eum industry applications. The developments 
LABORATORIES concern hot tap reinforcing tees, multiple outlet 
headers, extra long radius elbows, pipeline anchor 
CULVER CITY, LOS ANGELES COUNTY, CALIFORNIA | flanges, seamless multiple outlet headers. 
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128 QUENCHING OIL 


Gulf Oil Corp.—-A 24-page brochure ‘Gulf 
Super-Quench,”’ describes function of dual-action 
quenching oil for a wide range of steels It ex 
plains mechanism of heat removal, effect of 
variation in bath temperature, degree of agita 
tion, mass effect on depth of hardening. Charts 
and curves depict comparison with several 
quenching media. Tests to determine depth of 
hardness, distortion and cracking are discussed. 


129 stRAINERS 


Andale Co.—-Bulletin 461-S covers cast steel 
duplex oil strainers, sizes 1'/2 to 8 in., with duplex 
three-way plug valve with ball bearing jack for 
lifting and seating plug Working pressures are 
1300 psig at 100 F to 900 psig at 500 F Dimen 
sions, sections, parts list, and charts for pressure 
loss determination are included 


130 inDusTRIAL PRODUCTS 


American Brake Shoe Co.—First complete cat 
alog, 48 pages, 2 colors, illustrates representative 
parts produced by eleven divisions of the com 
pany and details physical properties or charac- 
teristics. The catalog contains sections on fer 
rous castings, non ferrous castings, bearing mate 
rials, sintered metals, steel forgings, welding prod 
ucts, air compressors, industrial pumps, dredge 
pumps, and railroad products 


131. ELectRIC MOTORS 


Allis-Chalmers Mfg. Co.—Catalog 51 B6052 is de 
signed to help determine the electrical and me 
chanical characteristics desired in commonly used 
motors and to indicate availability of less fre 
quently used types and larger motors that may 
solve more involved application problems 


132 sTAINLESs STEELS 


G. O. Carlson, Inc.—-A four-page folder shows 
applications of stainless steel in plates, plate prod 
ucts, heads, rings, circles, forgings, flanges, bars 
sheets Products, equipment and services of the 
firm are discussed 


133 REVOLVING UNIT HEATERS 


L. J. Wing Mfg. Co.—-Bulletin HR-6A describes 
revolving unit heaters which feature a revolving 
air-distributor with one or more outlets Models 
are available for steam, hot water, and electric and 
gas heat supply in a full range of sizes. Also can 
be used for summer cooling Design and con 
struction details are included 


134 DEAERATOR 

Permutit Co.—Bulletin No. 3677 describes the 
company’s reboiling deaerator with direct con 
tact internal vent condenser which operates 
efficiently over a wide range of flows. The three 
stages of deaeration are described and well 
illustrated. The unit is designed to protect 
equipment from corrosion by removing oxygen, 
carbon dioxide and nitrogen 


135 EXxPANSION-JOINT DESIGN GUIDE 


Flexonics Corp.—A 24-page Flexon Expansion 
Joint Design Guide, Catalog 153, covers en- 
gineering application and selection data necessary 
to the proper solution of pipeline expansion prob- 
lems. Features of the Flexon Design Guide in- 
clude a discussion of the various types of expan 
sion joints on the market, the many types of 
Flexon Expansion Joints available, and types of 
pipeline motion solved by expansion joints; 
also expansion joint design considerations, in 
stallation instructions, and selection data. The 
new line of (Model H compensators is completely 
covered. The center spread of the catalog is de 
voted to a schematic piping layout illustrating 
various expansion joint applications and prin 
ciples. 


136 sprRING CLUTCHES 


Marquette Metal Products Co.—A pocket-sized 
manual illustrates and discusses the basic prin 
ciples of spring clutches and their design. In 
cluded are diagrams of various types of spring 
clutches, along with application data. 
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What’s your need 
for heat? 


Whatever your heating job may be, you'll find 
the efficient, economical answer in... 


CHROMALOX 
Electric Heaters 


. . . for heating platens, dies, molds, metal parts 
... for heating liquids, air, gases . . . for curing, 
drying, baking . . . for comfort heating in offices 
and factories . . . for special applications . . . in 
fact for any application requiring fast, low-cost, 
controlled heat up to 1100°F. 


IMMEDIATE DELIVERY 


from the world’s largest factory stock of industrial 
electric heaters . . . over 15,000 types, sizes 
and ratings. 


Let the Chromalox Sales-Engineering staff 
solve your heating problems . . . electrically. 


Write for your copy of Catalog 50 
~fZF>, 





Contains helpful information on 
design uses, and prices of 
Chromalox Electric heaters, ele- 
ments, thermostats, contactors 
and switches. 

To get some interesting facts 
about additional applications of 
electric heat, ask for Booklet 
F1550—"101 Ways to Apply 
Electric Heat.” 





Edwin L. Wiegand Company 


7646 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


] 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 


EDWIN L. WIEGAND COMPANY 
7646 Thomas Boulevard, Pittsburgh 8, Pa. 


| would like to have— 

(J A copy of Catalog 50 

(J A copy of “101 Ways” 

(J A Sales-Engineer contact me 


Name secseemceaseilesiiintecamiaiats 
Company__ 


Street 


__State. , 
A 44554 


City_ Zone_ 


a a a ee ed 


r 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ApRIL, 1956 - 55 











137 NON-MELTING GREASE 


Shell Oil Co.—-Actual case histories from various 
industries—textile, steel, paper mills, and a manu- 
facturing plant—are described in a 4-page folder 
outlining the properties of Darina Grease 2, a 
non-soap inorganic jelled grease having no melting 
point, that may be used in wet or dry applications 
at temperatures up to 350 F 


138 PLAstic STEEL 

Chemical Development Corp. — A folder illustrates 
and describes applications for Devcon, a combina 
tion of 80 per cent steel and 20 per cent plastic, for 
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use in making jigs, molds, models, fixtures, form 
ing dies, rebuilding machinery and salvaging 
metal parts. The material, which handles like 
modeling clay, hardens into a rigid metallic piece 
in approximately two hours. No heat or pressure 
is required 


139 DRAFTING ROOM EQUIPMENT 


Hamilton Mfg. Co.—Catalog No. 14 lists steel 
and wood drawing tables and files for every 
drafting room need It includes comprehensive 
data on the Auto-Shift drafting table, and infor- 
mation about the shallow-drawer unit with 
tracing lifter 
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ROCKFORD CLUTCHES, of all types 
and sizes up to 18”, are thoroughly 
tested for torque capacity — with 
this powerful, accurate Dynamome- 
ter. Arranged with an Automatic 





= eS 


gineers utilize our 
extensive clutch test- 
ing equipment to de- 
velop more efficient 
clutches for your 
products. 
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Clutch Division 
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1307 Eighteenth Ave., Rockford, Ill. 
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Cycling Device, this 
Dynamometer is also 
used for severe wear 
testing of facings, 
linkage, splines, etc. 
Let ROCKFORD en- 











(JLT 4 Cpttalogs LATEST INDUSTRIAL LITERATURE 


140 FLExieLE COUPLINGS 


Ajax Flexible Coupling Co.—-Bulletin 60 intro- 
duces a new line of series 3-D dihedral self-aligning 
couplings, designed to handle misalignment up to 
3 deg between driving and driven shafts of direct 
connected machines. They are designed for 
NEMA motor shafts using standard keys. 


141 super REFRACTORIES 


Carborundum Co., Refractories Div.—‘‘Prop- 
erties of Super Refractories,’’ twenty-four pages, 
covers latest data on super refractories including 
newly developed compositions for specialized 
applications. Re-frax silicon-nitride bonded sili- 
con carbide refractories which can be produced in 
intricately designed shapes to close dimensional 
tolerances is described. Chemical analysis and 
physical property charts are provided on all 
materials. 


142 ENGINEER'S HANDBOOK 


Chase Brass & Copper Co.—Catalog is designed 
as an aid in the laying out of hot and cold water 
lines, radiant heating and soil, waste and vent 
lines systems. It contains roughing-in drawings 
and dimensions for the complete line of cast, 
wrought and drainage solder-joint fittings. 
Data on copper water tube including flow charts, 
flow capacities, friction loss is listed along with 
architectural specifications, soldering information 
and copper drainage tube information. 


143 AiR CONDITIONING 

Clarage Fan Co.-—Illustrated 24-page catalog 
describes the new line of Unicoil units—sprayed 
coil equipment for central station air conditioning 
systems. Complete with sample calculations 
and convenient charts. Unicoils combine in a 
single assembly all elements necessary tor efficient 
heat transfer. 


144 PNEUMATIC MARKERS 
Pannier Corp.—-A data sheet illustrates and de- 
scribes single stroke pneumatic markers for hot 
metal stamping. Photos, specifications and a dis- 
cussion on the features of the units are included 
in the bulletin, designated C-14, 


145 spHERICAL ROLLER BEARINGS 


S K F Industries— Bulletin 365 discusses in detail 
the company’s improved (Type C) spherical 
roller bearing said to increase capacity 25 to 50 
per cent and service life 2 to 3'/: times. A tab- 
ulation of capacity comparisons, and life com- 
parisons between the original spherical design 
and the Type C is also given. 


DEFINITIONS 
OF OCCUPATIONAL 
SPECIALTIES IN 
ENGINEERING 


A good book to consult 
for authorized definitions of 
approximately 500 occupa- 
tional specialties in engi- 
neering. 

Prepared by the ASME 
with the assistance of repre- 
sentatives of pertinent na- 
tional Engineering Societies. 
Published 1951 $2.50 

($2.00 to ASME members) 
THE AMERICAN SOCIETY OF 

MECHANICAL ENGINEERS 
29 West 39th Street, New Yoak 18 
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New Cottalogs LATEST INDUSTRIAL LITERATURE 


146 INDUSTRIAL HEATER 


Prat-Daniel Corp., Thermobloc Div.—A 4-page 
folder illustrates the firm’s infra-red radiant in- 
dustrial heater for warehouses, garages, industrial 
plants, shopping centers, showrooms, commercial 
buildings. Another bulletin explains and de 
scribes the company’s warm air heaters for in 
dustrial use 


147 THERMOSTATIC BIMETAL 


W. M. Chace Co.-—A 36-page illustrated booklet 
describes and explains twenty-two uses of the 
company’s thermostatic bimetal as regulating, 
controlling or actuating elements in temperature 
responsive devices Included are ten pages of 
engineering data for element design and selection 


148 ForGINGs 


United States Steel Corp.—A booklet illustrates 
and describes the manufacture and application of 
generator, turbine and waterwheel forgings, anvil 
bases and columns, forged shafts, forged steel 
rolls and sleeves, forged blooms, billets and 
rounds, and miscellaneous forgings A history 
of forging is included in the booklet 


149 METAL FASTENERS 


Standard Pressed Steel Co.—Catalog pictures 
and describes the Unbrako line of precision socket 
screw products and points up the savings in time 
and money in using standards instead of specials 
lso included are pressure plugs and dowel pins 


150 BELLOWS ASSEMBLIES 
Clifford Mfg. Co.—A file folder illustrates and de- 


scribes representative bellows devices Included 
is a chart detailing the sizes and characteristics of 
the 20 most commonly used bellows, and a com 
prehensive discussion of designing with metal 
beliows 


151 FORGING HISTORY 


Drop Forging Assn.—‘‘What is a Forging? 
is an eight-page booklet which covers the ad 
vantages of producing metal parts by forging 
Also included is a history of forging 


152 process CONTROL SYSTEM 


Swartwout Co.—A bulletin covers equipment for 
an all-electronic control system for process and 
power instrumentation It can be used with 
a-c, d-c or motion inputs, as well as the con 
ventional primary elements. In addition to 
various components, a discussion of electronic 
transmission and control is included 


153 MEDIUM-HEAD PUMPS 


C. H. Wheeler Mfg. Co.—An eight-page bulletin 
illustrates and describes Wheeler-Economy Type 
M pumps for medium and high head services 
Cross sections of design are shown for bottom 
suction and side suction types. 


154 ANALOG TO DIGITAL CONVERTER 


Norden-Ketay Corp., Instrument and Systems 
Div.—Four-page bulletin No. 372 has applica 
tions, characteristics and installation drawing of 
ADC-1A analog to digital converter. The con 
verter described has an unambiguous output of 
13 binary digits and operates at high speed in 
clockwise or counterclockwise operation 


155 russerizeD ABRASIVES 


Cratex Mfg. Co.—The application, adaptability 
and versatility of rubberized abrasives especially 
designed for burring, smoothing and polishing 
operations are set forth in catalog No. 53. Avail- 
able in wheels, blocks, sticks, cones, and points 
for machine or hand operations in all industries, 
the products, uses and grit types are fully pre 
sented and illustrated. 


156 sTEeL RESERVOIRS 


Chicago Bridge & Iron Co.—A revision of the 
brochure, ‘‘Horton Steel Reservoirs and Stand 
pipes,” 24 pages, illustrates installations of 
capacities from 50,000 to 10,000,000 gal with 
cone, umbrella, ellipsoidal roofs and ornamental 
structures with special architectural features 
The brochure also contains a table of standard 
capacities and detailed information on founda 
tions 
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157 muLtI-V-BELT CARE 

B. F. Goodrich Co.—A 14-page iliustrated manual 
covers the care and maintenance of industrial 
V-belts. A service chart which illustrates the 
typical causes of belt failure is featured, and ways 
te prevent belt failure are outlined 


158 castinGs HANDBOOK 

Meehanite Metal Corp.—A revised handbook 
has a new section entitled ‘‘Principles of Casting 
Design The handbook also gives an up-to-date 
tabular summary of the physical properties of 
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Allen-Bradley Co. t 
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Armour Research 
Foundation 
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Bigelow-Sanford 
Carpet Co., Inc. 
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Douglas Aircraft Co., Inc. 
Fellows Gear Shaper Co. 
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General Electric Co. 


Machines Corp. 


of Technology 


Corp. 


Temco, Inc. 


International Business 


Arthur D. Little, Inc. 
Massachusetts Institute 


Phillips Petroleum Co. 
Pratt & Whitney Aircraft 
Div., United Aircraft 

Sandia Corporation 


University of Texas 
United States Air Force 


metal castings as well as a description of the 
metallurgy and interpretation of the engineering 
properties of the various types of metal and their 
applications in industry. 


159 meters, PUMPS 


Granberg Corp.—A four-page bulletin, No. 551B, 
illustrates and describes rotary positive displace- 
ment meters and pumps for the petroleum in- 
dustry. Included are photos and specifications 
for meters and pumps for both tank trucks and 
bulk plants. Accessories are also listed 
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you can learn about our 
DESIGN OPPORTUNITIES 


It’s easy to get the facts on the many attractive positions 
in our design sections. Just fill in and mail the coupon 
below. We will do the rest on a personal and 

strictly confidential basis. 

Within a short time you may receive a call, no matter 
where you are located in the United States. You will be 
able to ask questions — learn about our attractive salary 
levels, the challenges inherent in aircraft engine design, 
the exceptional opportunities for fast advancement. 


There's plenty of future here for ambitious men. 
So be sure and mail the coupon today. 


Mr. E. M. Peterson, Dept. 8, Design Employment 

Pratt & Whitney Aircraft, East Hartford, Conn. 

I would like to learn more about your openings for product and 
component designers. My experience has been in the following 
fields: 


) Nuclear Design C2 Aerodynamics C2) Bearings 
Compressors C) Hydraulics C) Piping 
Turbines C) Gears ) Controls y 
Structures () Valves C) Test Equipment 
|) Afterburners and () Heat Exchangers (-) Test Rigs 
Related Equipment and Combustion Problems .......... 


Total years Mechanical Design experience 


You can reach me at 
(home telephone ) 


hours for receiving calls are between 


AIRCRAFT 


Most convenient 


and 


NAME 
HOME ADDRESS 


CITY STATE 
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160 pressure REDUCING VALVES 


Spence Engineering Co.—A four-page bulletin 
describes two models of direct-operated water 
pressure reducing valves for dead-end water ser- 
vice where flow is intermittent and subject to 
abrupt fluctuation. Pressures range from 30-80 
psi and 10-50 psi 


161 air CONDITIONING EQUIPMENT 


Servel, Inc.—Catalog describes Servel gas and 
steam operate! aj: conditioning equipment and 
supplies specificacions, dimensions and other ap- 
plication data. Equipment included are all-year 
air conditioners with both cooling and heating, 
25-ton water chillers for process cooling and air 
conditioning, and evaporative water coolers 


162 HIGH-STRENGTH STEEL 


Jones & Laughlin Steel Corp.—A booklet pre 
sents Jalten, a versatile low-alloy high-strength 
steel said to have light weight, abrasion and cor 
rosion resistance and easy weldability Applica- 
tion data is illustrated and described and tables 
show specifications 


163 Paper stock PumP 


Ingersoll-Rand Co.—Bulletin No. 7325-A de 
scribes a new, single-stage, centrifugal pump 
Designed for handling liquids containing solids, 
air or gases, it features a diverging type impeller 
with few blades. Capable of handling paper 
stock at consistencies up to 10 per cent, it also 
handles chemicals, foods, sugar syrups, liquids, 
petroleum products, paints and varnishes with- 
out any of the usual difficulties 


164 MINIATURE MECHANICAL CHAIN 


Sierra Engineering Co.—Catalog describes mini- 
ature mechanical chain and sprockets, gives en- 
gineering data on chain which operates smoothly 
around a 7-tooth sprocket with a root diameter of 
250 in. and has pitch of .1475in. The unit is for 
use where precise motion control is needed in 
miniature assemblies, especially where motion is 
to be transferred through several planes simul 
taneously 


165 PACKAGED STEAM GENERATORS 


Superior Combustion Industries, Inc.—-Packaged 
fire tube steam generators are described in detail 
and with illustration in a 16-page catalog with a 
special foldout cover. Data, dimensions and 
specifications for units in 18 sizes from 20 to 600 
bhp and for operation burning oil or gas or both 
are included 
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New Catalogs 


166 INDUSTRIAL SPRAY NOZZLES 


Spraying Systems Co.—Catalog No. 24, a new 
spray nozzle catalog, contains capacity and spray 
characteristic data. Said to be the most com- 
plete industrial spray nozzle catalog ever pro 
duced, it illustrates nozzles for producing hollow 
cone, full cone, flat, solid stream, and pneu 
matically atomized sprays. Nozzles made of 
special materials are also illustrated with ca 
pacity tabulations, such as nozzles with wearing 
points reinforced with tungsten carbide. 


167 CENTER GUIDED CHECK VALVE 


Miller Valve Co., Inc.—An eight-page bulletin 
illustrates and describes the Streamflow center 
guided check valve, said to be silent and shock 
proof, and which can be installed vertically or 
horizontally. Specifications and dimensions are 
tabled 


168 BALL BEARINGS 


T. B. Wood’s Sons Co.—Life-Lube bulletin No 
699 illustrates with dimensional information 
pillow blocks, flange units, take-up units. These 
standard 200 series bearings with wide inner ring, 
deep ball race groove are lubricated for life at the 
factory. They are completely  self-aligning 
Sizes range from '/3 to 2'5/i¢ in. 


169 o-rinGs 


National Motor Bearing Co., Inc.—This National 
O-Ring Catalog is designed for broadest usefulness 
in alltypes of O-ring applications. Includes prac 
tical working information about O-ring applica- 
tions, sizes, groove dimensions, back-up rings, and 
dust seals, and lists all National O-Rings and 
local National Motor Bearing offices 


170 PLANT CLEANING GUIDE 


Oakite Products, Inc.—Booklet F9394 incor 
porates charts of equipment, cleaning methods, 
solutions, concentrations, temperatures, cleaning 
equipment. It covers cleaning, descaling, de 
rusting, paint stripping, rust prevention, sani 
tizing, treatment of water in humidifying, air con 
ditioning, refrigerating units. Steam and hot 
spray cleaning devices are described. 


171 pimiNuTIVE DRAFT GAGES 


Ellison Draft Gage Co.—Bulletin 215 describes 
the new line of Minified straight-line diaphragm 
actuated draft gages, which are about one-half the 
size of standard draft gages. Designed for use on 
compact console, graphic, or other power plant 
instrument panels where space is limited. 


172 COUPLING LINK 


Columbus McKinnon Chain Corp.—Bulletin 
120 covers a new coupling link that enables alloy 
chain users to make their own sling and special 
assemblies. The link, which can be assembled 
in a few seconds, consists of a pair of body halves, 
a tubular stud and a hardened alloy steel pin. 


173 ELECTRICAL PRECIPITATORS 


Research-Cottrell, Inc.—Illustrated General Bul- 
letin, 28 pages, describes Cottrell theory, methods, 
types, and specific applications in a variety of 
industries, including power, steel, chemical paper, 
metallurgical, gas, oil, and carbon black. 
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openings in the 
Systems Division 
of Hughes Research 
and Development 


Engineers who have demonstrated 
ingenuity and inventive ability will 
find interest in areas of work that call 
for devising reliable, maintainable, 
manufacturable designs for precision 
equipment developed at Hughes 
Research and Development 
Laboratories. The design of this 
equipment, manufactured at Hughes, 
involves mechanical, electro- 
mechanical, electronic, microwave 
and computing problems. Design also 
requires the use of such advanced 
fe eae ae. eee | techniques as subminiaturization, 
| — Bow al yr eee . 
with emphasis on design for volume 
HUGHES production. Knowledge of electronic 
| components, materials, finishes, 
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ARE YOU A TOP-NOTCH | B® 
MATERIALS ENGINEER? New Cattabogs _ 


A key position is now open in high temperature 
test work at our large, West-coast engineering 174 
and manufacturing company. Ol AND GAS BURNERS 
Ray Oil Burner Co.—An illustrated 16 page 


catalog gives specifications and capacities of com 
mercial and industrial oil and combination gas-oil 
burners. It covers fully automatic, semi 


THE WORK automatic, and manually controlled horizontal 








rotary oil burners, gas burners, and combination 
gas-oil burners; commercial and domestic pres 
sure-atomizing types for oil, gas, or combination 
gas-oil. Tables and other technical data are in 


You will set up high temperature test programs to obtain: eee en ae ae 
(1) Mechanical and physical properties, (2) Stress-strain : 
or load-deformation information, and (3) Creep and 





175 METER TESTING 
Hydraulic Products Co.—Bulletin is illustrated 


fatigue data. You will also analyze, evaluate and correlate 
, 7 : / with installation photographs of air water testing 
experimental data, write technical reports, consult with of gas meters ranging from five to sixty light by an 
P . air-mechanical lifting and depressing device pro 
design and structures engineers. viding multiple loading 


176 FLEXIBLE, SWIVEL, SWING, AND 
zi : REVOLVING JOINTS 
rl > _ _ ™ >) 
EXI ERIENC E Barco Mfg. Co.—A group of catalogs cover 





flexible, swivel, swing, and revolving joints for 
piping and lines conveying steam, oil, air, gasoline, 
water, chemicals, including corrosive acids and 





We would like you to have 5 to 8 years in stainless steel alkalies, and other fluids or gases. Types cover 
‘ ‘ . . ress to 750 , Stes F 7500 

and special high temperature alloys with some titanium Sealine. Ghensieie “aamne at o_o Cenehees 

: : : ; H be No. 215 ‘Flexible Ball Joints’; No. 265 ‘“‘Rotary 

experience, and experience with materials testing pro Swivel Joints”: No 460 “Masco Suinn Jolene’. 


cedures. Some stress-analysis background would be No. 300 “Revolving Joints” and No. 269 “High 
‘ . . . Pressure, Hydraulic Swivel Joints.” 
helpful. Education: B.S. or better in engineering or 


177 ALUMINUM CASTINGS 


metallurgy. 
’ a . . Morris Bean & Co.—A booklet on ‘The Antioch 
We believe this is an outstanding opportunity. After we Process” offers a brief technical description of the 
. mold making process developed by Morris Bean 
discuss the matter of money, and you learn more about and used currently in the production of alum 
our fine working conditions and ‘“‘fringe’’ benefits, we inum castings. Loose specification sheets cover 
: ing applications of the process in aircraft parts 
feel you will agree. tire molds, electronics fluid flew and miscel 

laneous castings are available 


For further information, write: Box 5602 c/o this publication 178 DRAWING PENCIL 


American Lead Pencil Co.—A technical test kit 
with 2 Venus drawing pencils is offered free 
Lead is homogenized under the patented col 
loidal process to assure smoothness, no scratch 


MECHA NICAL C a ) ing, no hard spots, no soft spots 
ENGINEERS én g) nr aaa 179 GEARS, GEAR ASSEMBLIES 
il 


* * * * (ae) Pp Advance Gear & Machine Corp.—Catalog 
with experience in design of: /\ i Py MOT SCHEMATICS! lustrates and explains various ty oe of one " ut- 
“a, ——— 











ting done as well as a representative group of 
special gears and gear assemblies produced All 
types of custom gear cutting and gear assemblies 
to customers’ specifications as well as many as 
semblies, of their own design are offered by the 
company 





@ Precision Mechanisms 





@ Radar Antenna pedestals 


and mounts 
180 pressure PILOT 


Hammel-Dah! Co.—New 12-page Bulletin No 
110 in three colors presents description of per 
formance and operation of a pilot which provides 
control over a 1 to 100 per cent span of the 


@ Lightweight Structural mem- 
bers. 





The recent expansion of our Bourdon tube range. Reversing action - set 
s . sisas s ‘ ting the three control actions—proportional, on 
engineering facilities makes it At Raytheon’s new Wayland a os differential pode ase described in detail 
possible to offer unusual op- Laboratory Mechanical and and illustrated with photographs, tables, sche 
one ° y matic sketches, and isometric views Mount 
portunities to experienced cre- Electrical engineers work to- ing, dimensions, and Bourdon tube ranges and 
ative engineers gether as a team to create materials are included 
—— the custom designed equip- 181 Power TRANSMISSION EQUIPMENT 
Beginning salary range: ° init 
ment which has enchanced Lovejoy Flexible Coupling Co.—Illustrated cata 
$6000 to $10,000. . logs cover the following: Flexible Couplings, 
Raytheon’s reputation for cushions changed without pateons. ae lnprice. 
: “ . . ” tion needed, ' to 2500 hp Jariable-Speec 
A brief resume form and a bro- Excellence in Electronics. Pulleys, ane “epecd while motor is running 
chure describing our new lab- ratios to 3 to 1, fractional to 15 hp. Select-O 
Speed Transmissions, ratios to 10 to 1, fractional 


oratory may be obtained by to 7'/2 hp. Universal Joints, precision-ground 
alloy steel, 13 sizes, bores '/4 to 2 in., lengths 2 


writing to Mr. Robert E. to 105/s in 
Doherty. 


RAYTHEON MANUFACTURING COMPANY 


WAYLAND LABORATORY WAYLAND, MASS. fingertips. Use coupon on 


®@ Full tuition paid for accepted ed- or city living. page 44 for free catalogs 
ucational programs. © Progressive salary review system. 


@ Location convenient for country ® Liberalemployee benefit program. 





A world of facts at your 





you need. 
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182 HEATING BOILERS 


Erie City Iron Wks.—An eight-page catalog de 
scribes welded steel heating boilers, Series 500 for 
automatic firing, and H-500 for hand firing 
Covered are design and construction, cross section 
views, engineering data and list of representative 
users over U.S.A 


183 OIL-RETAINING BEARINGS 


Bound Brook Oil-Less Bearing Co.—More than 
600 of the most widely used sizes of oil-retaining 
porous bronze bearings are listed in the firm's 
Stock List No. 4. Also provided is condensed 
information on application, installation, lubrica 
tion and machining 


184 DRAFTING MACHINES, INSTRUMENTS 


V. & E. Mfg. Co.—16-page booklet describes and 
illustrates Vemco drafting machine, plus vertical 
and detail models and various scales. 20-page 
booklet covers company’s line of drawing instru 
ments and materials 


185 repuctors, RATIOMOTORS 


Boston Gear Wks.—A 208-paye, pocket-sized 
catalog contains selection, engineering and order 
ing information, photos, diagrams and specifica 
tion and dimension tables for speed reduction 
units 


186 olL FILTERS, STRAINERS, OILING DEVICES 
Wm. W. Nugent & Co., Inc.--Seven bulletins 


No. 6 illustrates and describes Nugent pressure 
strainers; No. 7 gravity filters; No. 7A pressure 
filters; No. 8 tanks, pumps, shaft oilers; No. 14 
oiling and filtering systems for turbines, paper 
mills, steel mills, pumps, compressors; No. 15 
oiling devices; No. 16 sight feed valves, multiple 
oilers, flow indicators, sight overflows, and com 
pression union fittings 


187 toot steeLs 


Firth Sterling, Inc.—A 48-page general catalog 
illustrates and gives specifications of sintered car 
bide for standard blanks, standard tools, tool 
holders and woodworking blanks, and tool steels 
for highspeed toolholder bits, polished drill rod 
ground flat stock, shank steel A section deals 
with the company’s service, distribution, and 
quality control 


188 o-rincs 


Linear Inc.—Compact 12-page folder contains 
tables of standard O-ring sizes as well as dimen 
sional data for installation Notes contain gen 
eral recommendations on clearances, design 
material, machining, and finishes for most O-ring 
applications. A special compound bulletin de 
scribing the latest polymers and synthetic rubbers 
from which O-rings can be moulded is also in 
cluded 


189 pressuRE TRANSDUCER 


Pace Engineering Co.—A data sheet describes 
magnetic reluctance transducer for gage or dif 
ferential pressure measurement. Specifications 
of accuracy, sensitivity, dynamic response, and 
environment are given along with a discussion of 
operating principles. Auxiliary equipment for 
recording and control applications is also de 
scribed. 


190 stEAMm TURBINES 


Terry Steam Turbine Co.— Bulletins in looseleaf 
form which cover a complete description of Terry 
solid wheel turbines with cross section drawings of 
typical units for both moderate and high steam 
pressure conditions: a description of the Terry 
axial flow impulse, both single stage and multi- 
stage; Terry gears which are used for speed in- 
creasing and speed reducing 


191 visRATING CONVEYORS 
Carrier Conveyor Corp.—‘Natural-Frequency”’ 


vibrating conveyor Bulletin No. 112, 12 pages, de- 
scribes new application of scientific natural-fre- 
quency vibrating principle as applied to Carrier 
vibrating conveyors with great reduction in power 
requirements, double capacity, and significant 
savings in maintenance and down-time costs 
Illustrates applications for detergent powder, 
crushed stone, foundry sand, castings and shake- 
out, spiral elevating for air cooling and other dry- 
ing, heating, separating and blending processes; 
other uses and engineering data. 
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Safe Ways to PROTECT 
Pressure Piping... 
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W-S SCREW-END and 
SOCKET-WELDING 
FORGED STEEL FITTINGS 


Pipe joints are potential trouble spots in high pressure 
piping systems. Change in direction of flow causes tur- 
bulence, erosion and vibration. Watson-Stillman fittings 
are made to absorb this type of punishment. They're 
drop-forged for strength and toughness and safety- 
factor designed for the protection of your piping. 
Choose between a welded piping system and a 
screwed one to suit your needs. Then choose W-S 
Screw-End or Socket-Welding Fittings to join your 
pipe. They're available in sizes %” to 4” for piping up 
to 6000 Ib. W.O.G. class. For 
high temperature or corro- 
sive service you can get W-S 
Forged Stainless and Alloy 
Steel Fittings, too. Send today 
i for our informative catalogs. 











WA W-s FITTINGS DIVISION. 


KP H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 
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192 LuBRICATION EQUIPMENT 


| Universal Lubricating Systems, Inc.—A catalog 
covers air couplers, ball swivels, buttonhead 
couplers and fittings, drain plugs, flush type fit- 
tings, grease fittings, hose and guns, hose adapters, 
needle type adapters, swivel couplers 





193 PANEL ENGINEERING 
Leeds & Northrup—A 12-page catalog illustrates 


Ad . and describes design and construction of cen- 

( to tralized control boards for steam power plants. 
Application photos are included along with back- 

ground and photos on the company’s facilities for 

sm Aw ne designing and installing control units. 
. 


194 VERTICAL TURBINE PUMPS 


Johnston Pump Co.—An 8-page catalog illustrates 
of design diminution and describes oil and water lubricated vertical 
‘ turbine pumps. Installation photos are in- 
. P cluded, along with cutaway photos showing fea- 
weight and size reduction, tures of both oil and water lubricated units. 





Faced with ‘impossible’ problems 


R. W. Cramer Co.—A 4-page bulletin covers 
| Cramer's line of interval timers, reset timers, 
duplex-cycle timers, time-delay controllers, cycle 


power and component capsulation? as '195 timers 
Send for complete story on how MPB’s 
ti” 


J“ timers, percentage timers, running-time meters, 
if ee reversing motor timers, multi-contact timers, and 
time totalizers. Features of the synchronous 

BALL BEARINGS ACTUAL SIZE motor used are emphasized 


such as these are helping to make things | 196 sTEAM-GENERATING EQUIPMENT 
| Kewanee Boiler, Div. American-Standard—The 
smaller and smaller ana smaier 32-page Kewanee General Catalog 80 gives full 
description and complete data on entire line of 
boilers, boiler-burner units, and other equipment 


MINIATURE PRECISION BEARINGS, INC. | <\..scs Gingrams of small residential types up to 


ie large industrial sizes of 304 hp, for steam or water, 
22 Precision Park, Keene, N. H. high or low pressure, mechanically fired 
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ently we seek men 
Cot experience in one OF 
more of the following: 
Network Theory 
" Systems Evaluations 
« Microwave Technique 


AT MELPAR 


More and more these days you hear top engineers talk about the 

many growth opportunities at Melpar. With an increasing 
number of significant electronic projects, an enlarged staff 
 UHF, VHF, or and facilities, Melpar provides many opportunities for 





















SHF Receivers professional growth and advancement. Our new laboratory 

e Analog Computers ii is am engineer's dream come true; a building conceived 
« Magnetic Tape Handling by and constructed for the ENGINEER — 265,000 
° ——— sq. ft. of complete engineering facilities. 
s PeCountermeasures We are located in Fairfax County of northern Virginia where 
. Packaging _— 6 housing is reasonable and plentiful—whether you desire 
Equipmen a private home or an apartment. Although we are in a truly 


Pulse Circuitry 
‘ eet Filters 
e Flight Simulators 
« Servomechanisms 
e Subminiaturization 
e Electro-Mechanical 
Design 
e Small Mechanisms 
ra Quality Control and 
Tes 


suburban atmosphere, we are only 10 miles from the 
nation's capital with all its recreational and social 
advantages. Here you and your family can grow in an 
environment to match your professional growth. 
















Send resume te Technical Personne! Representative, 


JM melpar, inc. 
A subsidiary of the Westinghouse Air Brake Co. 
3000 Arlington Bivd., Dept. ME-28, Falls Church, Va. 
11 Galen Street, Watertown, Mass. * 99 First St., Cambridge, Mass. 
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197 ALLoy CAsTINGs 


Curtiss-Wright Corp., Metals Processing Div.— 
A booklet illustrates and describes processing of 
stainless steel, Niresist, Nihard, monel, nickel, 
high chrome and high nickel castings and shows 
applications of them in melting equipment, mold- 
ing facilities and in the aeronautical field. 


198 ELECTROSTATIC PRECIPITATORS 


Koppers Co., Inc., Precipitator Dept.— Brochure 
describes Koppers electrostatic precipitators in 
features and performance. Specific operating re- 
sults are given as well as suggested applications in 
nuisance elimination, cleaning of process gases, or 
recovery of valuable products 


199 HOSE ASSEMBLIES 


Eastman Pacific Co.— Data sheets illustrate and 
give specifications on wire braid hydraulic hose 
assemblies with pressed-on couplings, re-usable 
couplings, and renewable couplings. Also in- 
cluded are illustrations and data on straight and 
angled adapter unions and couplings 


200 Gaces 


Manning, Maxwell & Moore, Inc.—A 128-page 
catalog describes the company’s line of Duragages, 
quality, drawn case, chemical, chemical attach- 
ments, special application, navy and marine, lab- 
oratory and pocket test, Mercury column pressure 
and vacuum gages 


201 HEAVy DUTY ENGINES 


Wisconsin Motor Corp.—Literature describes 
heavy duty, air-cooled 4-cycle engines: 1 cylinder 
3 to 9 hp; 2 cylinder, 7 to 15 hp; 4 cylinder, 15 
to36hp. Also available is a folder on the applica- 
tion of the engines to irrigation systems 


202 sTEAM PIPING 


Pittsburgh Piping & Equipment Co.—A brochure 
shows the firm's manufacturing, laboratory, en 
gineering and testing facilities for piping for cen- 
tral stations, pulp and paper mills, metal produc- 
tion, chemical processing, atomic energy applica- 
tions and refineries 


203 GRATING-FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Catalog F-400 
contains illustrations, descriptions and engineer- 
ing data on grating-flooring, treads, and floor 
armoring (riveted, press-locked, welded types) for 
industrial and power plants and refinery walk- 
ways, stairways, driveways, trucking aisles; 
ship cat-walks and engine room floors and treads; 
locomotive, freight and passenger car runways 
and treads; roadway armoring expansion joints, 
catch basin covers; bridge decking 


204 DUPLICATING EQUIPMENT 


Haloid Co.—A four-page bulletin illustrates and 
describes the use of Xerography for copying and 
duplicating drawings, reports, etc., in a large 
automotive plant 


205 morTor REDUCER 


Sterling Electric Motors, Inc.—A data sheet il- 
lustrates and describes slow speed motor reducers 
for use where separate motor-reducer combina- 
tions are desirable. An eight-page bulletin 
covers variable speed drives 


206 iNousTRIAL TIRES 


Ohio Rubber Co.—An eight-page bulletin gives 
sizes and specifications of semi-pneumatic and 
solid rubber industrial tires, plastic and rubber 
grips and other molded rubber products 


207 PHOTOCOPY MACHINE 


Remington Rand—Booklet P-401 gives detailed 
information on a machine which makes photo- 
copies of office records in one minute without de- 
veloping, washing, fixing or drying 


208 pressuRE REDUCING VALVES 


C. E. Squires Co.—A four-page bulletin illus- 
trates and describes the following types of valves: 
pressure reducing, temperature regulating, com- 
bined pressure and temperature regulating, 
boiler feed water controllers, pump governor, 
pilot valves. 
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209 pipinc PRODUCTS 


Midwest Piping Co.—A 192-page bound catalog 
illustrates and describes welding fittings, forged 
steel flanges, prefabricated piping, pipe coils 
Comprehensive design and application data is 
included 


210 CHART PAPERS 


Technical Charts, Inc.—A bulletin includes 16 
different bulletins describing specifications for 
special recording charts. Subjects of the bul 
letins include chart paper, special recording 
papers including heat sensitive and electro sensi 
tive papers, roll chart core sizes, roll chart punch 
sizes and others 


211 FORCED, INDUCED DRAFT FANS 


Green Fuel Economizer Co., Fan Div.—The com 
pany offers three bulletins: (1) covering me 
chanical forced draft and induced draft fans; (2) 
diffuser fans; (3) the company’s Economizers; 
(4) Fly ash collectors; (5) Industrial air cleaners 


212 BUILDING DRAINAGE CONTROL 


J. A. Zurn Mfg. Co.—Bulletin 56-1 covers sys 
tems for wail-type plumbing fixtures, roof drains, 
floor drains, interceptors, cleanouts, high and 
low pressure hydrants, swimming pool equip 
ment, pipe line strainers 


213 osciLLOscopE CAMERA 


Brea Instruments—Data sheet describes high 
speed oscilloscope camera model OC-1 designed 
to photograph the signal on a cathode ray oscillo- 
scope screen on a film strip moving uniformly in a 
direction across that of the signal. Specifications 
of film, film speed, optics, speed control and ac 
cessory reflex camera mount are given, along with 
a discussion of principles upon which the unit 
operates 


214 ELECTRIC HEATING UNITS 


Edwin L. Wiegand Co.—Catalog 50 covers speci 
fications, construction details, application data 
and prices of their complete line of electric heating 
units. Models are available with strip, ring, 
tubular, and cartridge heating elements. Also 
described are immersion, circulation, radiant, and 
forced-air duct heaters. Charts and tables are 
provided 


215 timiNG MOTORS 


General Electric Co., Telechron Motors— Bulletin 
IS-140 describes the advantages of Telechron 
synchronous timing motors and lists specifications 
of different models. Telechron instrument move 
ments are included Typical applications are 
illustrated 


216 bust-spor TESTER 


Research Appliance Co.—A four-page folder 
illustrates and describes Dill dust-spot testers to 
measure the efficiency of all types of air filters in 
ventilating systems It is said to be the first 
portable instrument commercially available to 
make rapid determinations at the point of instal 
lation 











Read the various items 
listed . . . one catalog 
may hold the solution 
to your present prob- 
lem .. . select those 
items of interest to you 
by number... fill in 
coupon on page 44 
and mail promptly. 
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APCO Two Stage Pump 
for High Pressure Service 


APCO is the highest develop- 
ment of the Turbine-Type 
Pump. Unsurpassed for small 





Catalog ''M". 


316 Stainless 





capacity high head duties. 
Handles. non-lubricating 


liquids almost _ indefinitely 
without wear. Suited to 
"1001" duties. Write for 
Bulletin !11 or Condensed 


STAINLESS STEEL 
APCO PUMPS 
We carry representative sizes 
of APCO's in stock i 
Steel for 
prompt shipment. 


Write for CATALOG "'M’* 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA’ PUMP oivision 


in No. 








THE NEW YORK AIR BRAKE aan (s 
AURORA © ILLINOIS 


96 LOUCKS STREET i 
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“Beofless” | 
way — 


You don’t need “beefy” 
bulk to get brawn... 
nor size to insure stamina. Built for the 
work you want them to do, sized to fit 
your equipment most readily, Wiscon- 
sin Heavy-Duty Air-Cooled Engines 
offer a variety of design and perform- 
ance advantages. 

Every Wisconsin Engine (3 to 36 hp.) 
has the inbuilt “lug-ability” to slug it 
out in the roughest company ...and 
in this performance, Wisconsin’s ad- 
vanced concept of heavy-duty engineer- 
ing in a compact power package plays 
an important role in direct relation to 
the design and operating requirements 
of the original equipment builder. 

Bulletin $-188 brings you complete data. 

Write for it. 


> 










3 to 6.8 hp. 
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7tolShp. 15 to 36 hp. 


<<. WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46, WISCONSIN 
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the 
sky 

is 

our 
world 


From advanced research into the fundamental 
forces of the universe—gravity, nucleonics, astro- 
physics—to the launching of man’s first stepping 
stones into space itself, Martin engineering activities 
are among the most exciting in the aircraft industry 
today. 

The sky is our world, and outer space is the next 
frontier! 

If you are interested in learning the story of a 
great engineering adventure, which includes some of 
the most advanced projects now in the research and 
development stage, contact J. M. Hollyday, Dept. ME- 
04, The Martin Company, Baltimore 3, Maryland. 
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217 CARBON-GRAPHITE 


United States Graphite Co., Div. Wickes Corp.— 
Engineering Handbook GT-55 describes basic 
characteristics, chemical resistivity, mechanical 
properties, physical properties, size limitations 
suggested tolerances, and operating information 
for Graphitar (carbongraphite). Suggested 
methods of assembly and typical applications are 
also shown. Listing of district representatives 
and other company products included 


218 BoiLeR, TANK CONTROL 


Commercial Shearing & Stamping Co.—Four 
catalogs are offered. Catalog P-2 covers products 
for boiler and tank manufacture; H-7 oil hy 
draulic fluid power controls—pumps, valves, 
cylinders, motors; P-3, standard shapes which 
are available without tool and die charges; G-1 
applications and advantages of stampings, forg 
ings and assembled products 


219 screw pump 


Sier-Bath Gear & Pump Co., Inc.—‘-page bul- 
letin SE-5 describes the company’s external gear 
and bearing bracket type screw pump for non- 
lubricating fluids, Viscosity range is 32 SSU to 
1,000,000 SSU; capacities 1-100 gpm; discharge 
pressures 1000 psi for viscous liquids, 500 psi for 
water. The unit is designed for pumping fuel 
oils, crude oils, cellulosics, distillates, and water 


220 tuBE BENDING 


Boiler Tube Co. of America—A four-page folder 
shows the company’s facilities for bending boiler 
tubes. Causes of tube failures are illustrated 
and described. 


221 ROTARY ELECTRICAL UNITS 


Western Gear Wks., Electric Products Div.— Bul 
letin 254-A contains specifications and diagrams of 
the firm's permanent magnet and wound field d-c 
motors, a-c motors with and without gear reduc 
tion, a-c/d-c generators, motor and fan assem 
blies, axial flow blower assemblies, centrifugal 
blower assemblies. 


222 sPECIAL THREADED PRODUCTS 


Cleveland Cap Screw Co.—How specially de- 
signed headed and threaded parts are eco 
nomically produced in production-run quantities 
by single or double extrusion is described in an 
illustrated four-page brochure ‘‘Specials by 
Specialists."’ The brochure illustrates a number 
of special parts examples and explains various 
methods of procedure 


223 RuBBER ROLLS 


Rodney Hunt Machine Co.—-A 60-page handbook 
contains information concerning every phase of 
roll manufacture, characteristic, application, op 
eration and maintenance. Included are 34 photo 
graphs, drawings and graphs and four tables of 
data. Also available is a 48-page catalog cover 
ing metal, wood and plastic rolls 


224 RIGID METALS 


Rigidized Metals Corp.--A folder contains test 
data on the physical properties of Rigid-Tex 
metal Included are flexural rigidity, impact and 
tensile test results, and sections on rigidity values 
and crushing strength and sound absorption 


225 vatves 


DeZurik Shower Co.—Catalog describes the line 
of plug valves and contains an extensive list of 
recommendations of materials for specific fluids, 
solutions, suspensions, etc Advantages of De 
Zurik valves, including the cylinder-operated 
valve-positioner, are explained. Specifications 
for pipe-line strainers, are included 


226 Quick OPENING DOORS 


Struthers Wells Corp.—-Bulletin SW-553 covers 
quick opening doors for processing equipment 
Automatic or semi-automatic in operation, the 
units are available in Ring-lok or Wedg-lok types 
designed for vulcanizers, devulcanizers, impreg- 
nators, sterilizers, cement block curing vessels 
ovens, and creosoting cylinders 


227 PHOTOELASTIC POLARISCOPE 
Polarizing Instrument Co.—A catalog describes 
four new polariscopes and two straining frames 
for using polaroid light control in industry 
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THE CHEMSTRAND CorPORATION, 
TOMORROW'S BIG DECISIONS WILL BE MADE by the men who act today... 


TECHNICAL PERSONNEL MANAGER, Dept. ME-7 
The Chemstrand Corporation 

Decatur, Alabama 

Gentlemen: 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 

textile and instrument engineering. 


I am a graduate engineer. 
Please send me information concerning the ground floor 
opportunities at Chemstrand. 





NAME ~~ Le a 





STREET ee 
City ee ee SA neko 


DECATUR, ALABAMA 
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Fire Safety In Action... 


You're looking at an “Automatic” SPRAY Sprinkler an instant 
after fire has triggered it into action. The deluge of water will 
snuff out a blaze before it has a chance to gain headway. 
Millions of these ingenious devices provide a 24-hour-a-day 
fire watch in tens of thousands of industrial, commercial and 
& institutional buildings throughout the land. 






You, too, should let ‘‘Automatic’’ Sprinklers serve as your 
personal fire department. They will afford you the best 
practical measure of fire safety with the least effort, expense 
and interference with your business operation. 

Complete descriptive literature now available. 


For data on “Automatic” Sprinkler systems, write for Bulletin 66 
For data on SPECIAL HAZARD Fire Protection, write for Bulletin 73. 


“CORPORATION OF AMERICA 
YOUNGSTOWN, OHIO 


Offices In Principal Cities of North and South America 


Hu Catalepe 





228 POLyvinyL PRODUCTS 


B. F. Goodrich Chemical Co.—-A booklet gives 
properties and illustrates applications of Geon 
vinyl resins for industrial and consumer uses in 
extrusions, film and sheeting, molded products, 
expanded viny|!s, coatings and rigid materials 


229 VARIABLE SPEED DRIVES 


Sterling Electric Motors, Inc.—An 8-page bulletin 
illustrates and describes variable speed drives for 
metal working, mixing, pumping, materials han 
dling and continuous processing Engineering, 
selection and operating data is included. Also 
available is a revised price sheet 


230 ROLL FORMED SHAPES 


Roll Formed Products Co.—A 26-page catalog 
covers the production of roll formed shapes 
Processes shown include notching, punching and 
cutting to length of special shapes in one con 
tinuous operation. Also included are drawings 
and dimensions of more than 100 simple and com 
plex shapes. 


231 PUNCHES AND DIES 


T. H. Lewthwaite Machine Co.—-New, revised 
catalog sheets list the range of metal-working 
punches and dies carried in stock for immediate 
shipment. Styles to fit most makes of hand-, 
foot and power-operated punch presses are 
standard. Hand-operated punches, cutters, and 
benders are also illustrated and described 


232 DIGITAL ELECTRONIC SCALES 


Toledo Scale Co.—Literature describes digital 
electronic scales in which weights are converted 
to a digital signal at scale and transmitted to any 
remote location for automatic recording on adding 
machine, typewriter, card pucnh, or as illu 
minated numeral indication 


233 pipe FITTINGS 


Ladish Co.—-New 304-page, tabindexed catalog 
details specification on complete line of controlled 
quality butt welding fittings, forged ASA, large 
diameter and TEMA flanges and forged screwed 
and socket welding fittings A 56-page technical 
data section features latest provisions of applica 
ble piping codes and standards to assist in solv 
ing piping problems 


234 TEMPERATURE ELEMENTS 


Bailey Meter Co.—A six-page product specifica 
tion, E51-6, describes construction and applica- 
tion of Pyrotron resistance temperature elements 
and protecting wells, used for temperatures from 
400 F to +1200 F. They are available for 
measurement of single point temperatures, tem- 
perature differences, or average temperatures up 
to 4 points. A chart for selection of correct ele- 
ment and well for any application ‘s included 


235 FUEL CELL FASTENER 


Waldes Kohinoor, Inc.—A 7-page catalog pro 
vides engineering data and specifications for the 
company's Waldes positive lock fastener, which is 
used to hold airplane fuel cells in place without 
piercing the cell wall on installation. Illustra- 
tions and charts explain the use and method of 
application for the device 


236 cusTOMIZED MOTORS 


Jack & Heintz, Inc.—An eight-page booklet, 
“Design Your Product To Do a Job—Not to Fit 
a Motor,’’ covers customized electric motors, and 
describes the firm's facilities for designing, test 
ing, and producing special electric motors up to 
and including 2 hp. 


237 VALVE SPECIFICATIONS 


Cla-Val Co.—Catalog covers a standard line of 
ASA 125 and 250-Ib class valves of the following 
types: vacuum relief, pressure relief, pressure re- 
ducing, pump control, rate of flow controller, 
check, remote control valves and controls, float 
solenoid and altitude. Catalog includes design 
and material specifications and list prices. 


238 NAMEPLATE MARKING 

Jas. H. Matthews & Co.—An eight-page bulletin 
illustrates and describes nameplate marking 
equipment from steel hand stamps to production 
machines 
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239 viBRATION ISOLATORS 


Barry Controls, Inc.—Standard and _ special 
mounts for shock, vibration and noise control in 
airborne, shipboard, and vehicular installations 
as well as industrial machines are described in 
4-page catalog keyed to supply detailed informa- 
tion by reference numbers. Also offers service 
facilities of representatives for development, test 
and application of vibration control 


240 FiBERGLASS STRUCTURAL PANELS 


Resolite Corp.—New 4-page bulletin on plant 
daylighting describes translucent panels of fiber 
glass-reinforced polyester resins manufactured in 
11 standard corrugations, including V-beam and 
flat sheets Included are specifications, loading, 
light-transmission values and other characteris 
tics of material, plus detailed drawings of in 
stallation methods and photographs of typical 
installations 


241 spREADER STOKERS 


Hoffman Combustion Engineering Co.--Catalog 
No. 55-CAD describes and illustrates features of 
moving-grate spreader stokers Catalog 55-PDG 
describes, illustrates, and supplies additional in 
formation on spreader stokers with dumping 
grates. Capacities from 20,000 to 500,000 Ib of 
steam per hr 


242 DRAFTING DESK 


General Fireproofing Co.—-A folder illustrates and 
describes a drafting desk which has a belt position 
ing control and incorporates a reference area and 
storage space in one compact unit. 


243 MECHANICAL-DRIVE TURBINES 


General Electric Co.—A line of high-speed me 
chanical-drive turbines for process industry ap 
plications are described in a bulletin, GEA-6232 
Special design features as well as application for 
centrifugal compressor, blower, fans, pumps, and 
similar equipment are covered in cutaways, sche 
matic drawings, and photos 


244 LAMINATED PLASTICS 


Formica Co.——Eight-page illustrated bulletin de 
scribes 4-point laminated plastics service which 
includes application engineering, research, fab 
ricating and customer stock service Request 
form 584 


245 VERTICAL PUMPS 


Peerless Pump Div., Food Machinery & Chemical 
Corp.—Bulletin B-505 illustrates and describes 
the firm's vertical industrial service pumps for 
application to cooling tower service, tank pump 
ing, line pumping, process and chemical pumping, 
sump and pit pumping, drainage and dewatering 
service, booster pumping, recirculation Bulletin 
B-148-2 covers propeller and mixed flow pumps for 
water lift, drainage, irrigation and industrial 
applications 


246 bust AND FUME COLLECTORS 


Northern Blower Co.—Catalog 1002-6 describes 
exhaust fans for dust collecting and air handling 
and includes complete performance tables, test 
curves, etc. Plans and elevations of typical dust- 
collecting installations are shown Separate 
additional bulletins contain descriptions, dimen 
sions, capacities, etc., of Norblo bag type, -hy 
draulic type, and centrifugal dust collectors 


247 WATER PROCESSING 


B-I-F Industries, Inc.—A 24-page color bulletin 
B-I-F 6, offers the company’s line of Blue Chip 
quality products for the treatment of water 
sewage and waste Included are meters, feeders 
and control instruments designed for continuous, 
accurate and economical operation 


248 SAFETY MARKING TOOLS 


M. E. Cunningham Co.—Catalog No. 100, 28 
pages, illustrates and describes more than 100 
different marking tools and devices. Also in- 
cluded is information on Mecco safety steel, a 
specially-developed alloy which is said to reduce 
spalling and mushrooming, and to increase mark 
ing life 


249 STEEL TUBING 


Bundy Tubing Co.—A 12-page catalog contains 
technical information on physical properties 
available sizes and method of manufacture of 
steel tubing. Also included are possible applica- 
tions and methods of fabricating. 


... make every step a safe step 
BLAW-KNOX ELECTROFORGED’ 
STEEL GRATING and STAIR TREADS 


Outdoors or indoors, throughout your plant, you can provide safe walking 
conditions on catwalks, stair treads, walkways, platforms and floors. For 
Blaw-Knox Electroforged Steel Grating brings you these exclusive features: 


rigid one-piece construction—easy to install 
non-slip twisted crossbar—for safe footing 
three types of bearing bars 
e square bars—for smoothest walking surface 
e knurled bars (Furro-Grip)—for extra safety 
. relatively smooth walking surface 
Steel Grating . sea pit ‘ie net ion aie under ex- 
and tremely hazardous skid conditions 
Treads 1 no sharp corners to clog—self-cleaning 
all surfaces accessible—easy to paint 
maximum open area—for light and ventilation 


Write for your copy of new Bulletin No. 2486 
—or send dimensional sketch for quotation. 


BLAW-KNOX COMPANY 


BLAW-KNOX EQUIPMENT DIVISION 
Pittsburgh 38, Pennsylvania 





GRATING APPLICATIONS: fioors + platforms * walkways * catwalks « stair treads * fan 


gvards + shelving * and many other uses, both outdoors and indoors, for versatile steel grating 
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250 PiPING DESIGN 


Blaw-Knox Co., Power Piping and Sprinkler 
Div.—The design of piping for flexibility with 
Flex-Anal Charts is covered in an 86-page book. 
It fills the need for the flexibility analysis of any 
eCr—o——"J] piping system. It is intended for the experienced 
pipe designer who can, by use of this method and 


the application of Flex-Anal Charts, accurately 
analyze most piping systems in a few hours which 
formerly required days and even weeks. Many 
——— tables, Flex-Anal Charts, and typical piping lay 


outs are included. 





















251 OVERLOAD SIGNALS 


| 
| 
| 
or T =e W. C. Dillion & Co.—A 6-page folder illustrates 
| and describes overload signals and switches, 
universal testers, mechanical force gages, dyna- 
mometers, thermometers and weight indicators 


252 suittinG LINES 


T ea Yoder Co.—A 76-page booklet provides basic in 
formation on design. selection and operations of 
| | slitters and slitting lines, including time studies 
| and analysis of operating cycle, discussion of coil 










| 
+ 
> 
+ 
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handling and scrap disposal methods. Specifica 
tions and capacity tables on the firm’s uncoilers 
slitters, recoilers, coil cars and scrap choppers is 
included 


HORSEROWE 


ooees 253 THREAD INSERTS 


| Heli-Coil Corp.—Catalog on standard line of 
screw thread inserts designed for protection and 
repair of tapped threads in all materials is con 
| , tained in Bulletin 652-A. Covered are design 
| information, drilling and tapping recommenda 
tions, and specifications for various classes of fit 
Also available is Bulletin 738 which provides 
similar details on new screw-lock insert which 
ee eliminates the need for lock washers, lock nuts 
lock wiring 





254 HYDRAULIC PUMP 


Benjamin Lassman & Son-—- Data sheet describes 
radial plunger pumps with capacities to 53 gpm 
and pressures to 3000 psi, continuously rated, for 
the fluid power source for hydraulic circuits. In 


| 
CENTER DISTANCE | 
“ ~ formation is included on pressure and volume 
” ” ” ” ” ” ” " oO ‘ols 
4 5 6 7” 8 10 12 15 18 pest 
255 BLACK-ON-WHITE PRINTS 


Charles Bruning Co.—‘‘Copyflex Machines and 

ry + Materials,”’ an 8-page illustrated booklet explains 

the cost and time-saving advantages of the diazo 

Prove the difference in type direct reproduction process of making black 
on-white prints of engineering drawings, as well as 


faster and cheaper copying procedures for one 











writing business systems, such as production con 


worm gear speed reducers Tau purchan order cceng 


256 stEAM TRAP PROBLEMS 


ourself Here © how V. D. Anderson Co.—Bulletin No. 151 entitled 
y © ) e “Solving Steam Trap Problems,”’ contains 36 
pages of illustrations, drawings, and charts, de 


scribing the importance of trap selection and 
showing application for various industries 





... On this chart we've plotted the mechanical horsepower 
capacity of Cone-Drive worm gear speed reducers against snsneat ’ | 
their center distances. Ratings are for Class I Service with weetee coment Canpasees 


a 5:1 reduction and an input speed of 1750 rpm. | | 
an, G Ss 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS a Mistipen rend, a0 Wye e ey a VW - 
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All you have to do is plot the corresponding ratings for 
the speed reducers you're now using or planning to use. 
We think you'll be surprised at the results.* 


For details on Cone-Drive gearing’s double-enveloping 
design and specifications, ask for Bulletin 600C. We'll 
send it to you immediately without obligation. 
Rea Obes than sap. 


resentatives will be glad to 
show you filled-in charts. 
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MECHANICAL 
POWER 
TRANSMISSION 


We wonder, every so often, 

why many designers seem to 
take mechanical power 
transmission mediums for 
granted — never really try to 
find a better way of doing it. 
We’re puzzled whether they 

are really familiar with 

the many advantages of power 
chain drives. 








So often we see misapplications — 
gears or belts used when chains are 
the better choice and vice versa. 

More important to us, we frequently 
see the wrong type of chain used — 

a high speed chain on a slow speed drive 
... a heavy chain on a light load 

drive. Costly, inefficient applications 
like this make us wince. Because, after 
all, there’s a right chain ... a right 

size ... for each application. 


Chains have many design advantages 

... 80 much flexibility ... that are 

often overlooked. For example, the ability 
to resist heat, dust and dirt... 

virtually unlimited choice of center 
distances .. . space and weight saving 
advantages ... offer the imaginative 
designer almost unlimited oppor- 

tunity for creative engineering. 


TURN THIS PAGE FOR MORE INFORMATION 


CHAIN! sert company 


through creative engineering 





IDEA SPARKERS (CONTINUED) There's a right chain 


Next time you have a drive problem, for eve ry drive in 
why not take advantage of the design P 

flexibility of power drive chains? the complete 

Our engineers will be happy to 


work with you. You'll probably 4 CHAIN Belt line 


save money, increase 
efficiency. Just mail 
the coupon below. 


REX CHABELCO STEEL CHAINS rugged, heavy-duty chains 
for slow to moderate-speed, heavy-load drives. Ideal for operation 
in exposed conditions built-in clearances permit operation 
in conditions of dust and dirt.- Construction equipment 
heavy plant drives, elevators, conveyors, drilling rigs, are 
typical of the type of service where it outperforms other chains 


REX ASA ROLLER CHAINS ... precision-built 
chains for moderate to high-speed drives. 
Exclusive pitch control system assures longest 
possible service life. Used for all types of 
drive service such as agricultural implements, 
packaging machinery, conveyor drives, lift trucks, 
drilling rigs, mining machinery, printing 
machinery and general industrial drive service. 


REX OFFSET SIDE BAR ROLLER CHAINS combine the high-speed service features 
of ASA roller chain with the sfrength and flexibility of Chabelco Chains 


Special ‘built-in’ clearances and alloy-heat-treated pins assure long service 


life under severe operating conditions 
dirty conditions 


They are especially suited 


to heavy-load operation under dusty 


REX LEAF CHAINS. While not properly described as power drive chains, these 
rugged chains are ideal for tension linkage service . . . counterweight 
mechanisms, reciprocating motions, load carrying, etc. They are widely used 
on lift trucks where their construction assures greater ultimate strength 
fer a given chain weight, size and cost than with any other chain. 


CHAIN Belt Company 
Dept. DP-2 
Milwaukee 1, Wis. 
[) Send me informative literature on Rex Drive Chains. These are but a few of the many types of 


C) I would like to have a CHAIN Belt District Sales Rex Chains for power drive service. 
Engineer call. There is a right size and type for any application. 


NAME . 


COMPANY hi ciopaiae emesicleba CoH AIS! seit company 


ADDRESS RRS cee > ares MILWAUKEE 1, WISCONSIN 
Cir ¥... 














257 BALL THRUST BEARINGS 


Gwilliam Co.—Catalog No. 28 describes, illus 
trates and lists standard sizes of various types of 
ball thrust bearings, roller thrust bearings, and 
journal roller bearings. 


258 EFFECTS OF CHECK VALVES IN 
OVERCOMING WATER HAMMER 

Williams Gauge Co.—The cause, effect, and con 
trol of water hammer in piping systems are con 
sidered in an 8-page bulletin After describing 
water hammer in nontechnical terms, the bro 
chure indicates its potential damage to piping, 
instruments, and other parts of water systems, 
and considers methods of controlling it 


259 BoiLer FEED PUMPS 


Pacific Pumps, Inc.—Bulletin 122 illustrates and 
describes boiler feed pumps for high-pressure 
service. Included are 4-color cutaway photos 
showing features of the pumps, a performance 
chart and a discussion of pump design and man 
ufacturing 


260 HELICAL SPRINGS 


Union Spring and Mfg. Co.—A 48-page catalog 
contains engineering data and descriptions of 
helical springs. Belleville springs, stampings and 
steel castings from 1 to 7500 Ib 


261 LEATHER BELTING 


Graton & Knight Co.—A 36-page illustrated 
catalog and application manual, 101A, ‘‘Leather 
Belting For More Production-Power"’ has data 
on power transmission equipment Industrial 
leather products include flat, round, link and V 
belting; belt cements and dressings; lace-leather 
and cut belt lacing 


262 WweELDING 


Lincoln Electric Co. Elements of Weldesign”’ 
is a series of pamphlets issued periodically to de 
sign engineers, production men, and management 
executives. Current series outlines fundamen 
tals of how to design with steel, to reduce costs 
and improve performance, with special charts and 
checking information. 


263 ROTATING EQUIPMENT 


Eaton Mfg. Co., Cynamatic Div.—A 16-page bul 
letin describes eddy-current rotating equipment 
including couplings, brakes, dynamometers, ad 
justable speed drives Basic principles of the 
equipment are diagrammed and discussed, and 
torque, heat, cooling, control and operating 
characteristics are outlined 


264 PRECISION BALL BEARINGS 


Marlin-Rockwell Corp.—Form No. 1543 contains 
listing and dimensional data covering super-pre 
cision instrument ball bearings for use in gyros 
synchro-motors, aircraft radio and radar equip 
ment, servomechanisms and other instrument 
applications 


265 MOTOR ROTATION TESTER 


James G. Biddle Co.—4-page bulletin No. 80 il 
lustrates, describes and gives operating informa 
tion on motor and phase rotation tester for deter 
mining the direction of rotation of electric motors 
before they are connected to the line and deter 
mining the phase rotation or sequence of energized 
power circuits 


266 a-c moTORS 


Reliance Electric & Engrg. Co.—Bulletin B-2102 
is designed to help in selection of both the new and 
current line of a-c squirrel-cage induction motors 
for applications from 1 to 200 hp The selector 
catalog points out advantages that motors offer in 
pre-lubricated bearing design, heavier bearing-to 
bearing shafts, indestructible pressure-cast rotors 
and shock-resistant frames. Construction fea 
tures selection data, dimensions, prices, and or 
dering instructions are presented 


267 FLUSH LATCHES 

Hartwell Co.—A 44-page catalog describes firm's 
background and facilities and applications and 
materials specifications of flush latches and hinges 
Diagrams show the various models and installa 
tions 
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MORE OF THE GARLOCK 2,000 
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RUBBER PRODUCTS 


remain flexible at both high and low 
temperatures .. . ideal for gasketing on 
electrical and steam appliances, 
automotive and aircraft products. 
Won't stick to metal at high temperatures, either. And, 
silicone has no odor or taste, will not contaminate or corrode 
adjacent parts. Let us know your requirements. Garlock is 
equipped to handle even the most difficult thin wall extrusions. 


Extrusions and molded parts of Silicone Rubber are only 
part of “The Garlock 2,000” . . . two thousand different 
styles of packings, gaskets, and seals to meet all your 
needs. It’s the only complete line . . . it’s one reason you 
get unbiased recommendations from your Garlock repre- 
sentative. Call him today or write for Folder AD-147. 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada. 


(Grarmntocx 





Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 




















TOLERANCES 
ARE 
TOLERANCES 
sore 
are they? 


OU. lleva 








mee ASST. SALES MGR., THE CINCINNATI GEAR “e 


Our customers’ gear specifications call for 
many different and often critical tolerances 
. say .0002” or .0003” or whatever they 
may feel is required for their product. Unless 
asked, we don't question a customer's speci- 
fications, but in some cases we've wondered 
why particularly close tolerances were called 
for—and if they were worth the added 
cost. We had an occasion to talk to one 
customer recently about some gears they had 
us make to .0002” pin size limit. This firm 
also made some of its own gears. We 
asked this man if they had any trouble 
adhering to such strict tolerances and he 
said yes they did, but if their parts were 
“close enough" they used them anyway! 


Now, this hardly seems logical — for if his 
own gears, made to slightly more liberal 
tolerances, were satisfactory for the job, he 
could have saved his company some money 
by being more realistic in his tolerance 
demands of us. We're not just trying to be 
philanthropic; it’s a purely practical matter 
for us: unnecessarily critical requirements 
force us to enter a higher bid and so make 
our work more expensive than need be. 
Thus he paid more than necessary for the 
gears to do his job, and we ran the risk of 
losing a good customer. That's why we're 
always happy to see a customer go over his 
specifications with a sharp pencil. 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
"Gears — Good Gears Only" 
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268 Lattice MOUNTINGS 


Lord Mfg. Co.—Bulletin No. 701 gives specifica 
tions on lattice mountings to provide flexible sup- 
port for mechanical equipment subject to inter- 
mittent or continuous low frequency, high ampli 
tude vibration 


269 HAND TACHOMETERS 


Boulin Instrument Corp.—A 4-page, 2-color illus 
trated bulletin describes single range and dual and 
triple range tachometers with a stop button fea- 
ture. These units indicate speed instantaneously 
and continuously regardless of the direction of 
rotation. 


270 TAPERED ROLLER BEARINGS 


Timken Roller Bearing Co.—An eight-page folder 
describes the four new tapered roller bearings 
along with auxiliary parts that have been de 
veloped to provide customers with lower cost 
bearing applications without sacrificing the long 
life and minimum maintenance expected 


271 ROLLER CHAINS, 
SPROCKET WHEELS 

Link-Belt Co.—Roller chains and sprocket wheels 
are covered in Book No. 2457. Included in the 
148 pages is engineering information on the selec 
tion and installation of precision steel roller chain 
for power transmission and conveyor service 
One section contains preselected drives which are 
available from stock 


272 cHROMIUM 


Van der Horst Corp.—A 12-page illustrated bro 
chure describes Porus-Krome, a porous, hard, wear 
and corrosion resistant chromium designed to in 
crease life of internal combustion engine cylinders 
and compressor cylinders. Process is used for 
new equipment and reclamation of power cylin- 
ders in the marine, aviation, railroad and oil and 
gas industry 


273 CELLULAR RUBBER 


Great American Industries, Inc., Rubatex Div.— 
Catalog 2C describes the advantages of Rubatex 
closed cellular rubber and shows a physical and 
thermal propetties chart. Typical die-cut gas 
kets and a how-to-order sheet for prospective 
users desiring a quotation are included 


274 GAGES 


Sheffield Corp.—Catalog 126-53 bas 24 pages de 
voted to Sheffield ‘‘Plunjet’’ Gaging Cartridge 
Tells how to design and make your own air gaging 
and machine controls. Gaging ranges .001 to 
080, amplification 62.5 to 5000 to 1 Describes a 
type of gaging cartridge used in conjunction with 
Sheffield Column and Dial Type Precisionaire 
Gages and other makes. Can be applied toa wide 
range of gaging. tooling and fixturing 


275 VALVE OPERATORS 


Harvill Corp., Tork-Master Div.—Engineering 
manral on ‘‘push-button’ automatic valve op 
erators for remote control of industrial valves up 
to 125 in’ Typical installations and new uses 
shown. Unique. low-cost installation does not 
interrupt line-flow or require shut-down for 
mounting Patented design gives extra torque 
for valve opening and closing. Meets all existing 
specifications 


276 BRONZE BEARINGS 


Johnson Bronze Co.—A catalog lists and illus- 
trates more than 900 sizes cast bronze bearings 
400 sizes of bronze bars, cored and solid, graphited 
bronze, powdered bronze in straight. flanged and 
self-aligning bearings, bearing babbitt 
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277 SHEET METAL STRUCTURES 


Lindsay Structure, Inc.—Catalog describes 
method of using ‘‘Pre-Tensed"’ sheet metal for 
buildings, rooms, partitions, truck bodies, hous 
ings for equipment Explains principles, as 
sembly method, applications. Diagrams and 
structure data, tables of weights Drawings of 
component parts. Fully illustrated 


278 WROUGHT IRON PIPE 


A. M. Byers Co.—A 48-page illustrated catalog 
covers wrought iron pipe and tubular products 
Included are sections on properties. specifications, 
mill standards, product identification and order- 
ing 


279 STEEL AND ALLOY PLATE 
FABRICATION 

Downingtown Iron Works— Bulletin PF, 12 pages 
shows typical pressure vessels, tanks, etc., and 
fabrications of carbon, stainless, clad. and other 
ferrous and nonferrous metals and alloys. Towers, 
columns, converters, evaporators separators, 
and heaters are illustrated with dimensions 


280 sTEAM VALVE CALCULATOR 


Fulton Sylphon Div., Robertshaw-Fulton Controls 
Co.—A slide rule card shows valve sizes required 
for heat and pressures of given quantities. The 
reverse side shows valve size required for given 
liquid flow Also included is a guide to measur 
ing the proportional pressure drop-capacity for 
saturated steam. 


281 LOADING ARM 


Chiksan Co.—Four-page Bulletin 1055 covers 
hydraulically controlled marine loading arms and 
shows operational advantages enabling one man 
at a remote control point to place flange end of 6, 
8 or 10 in. aluminum loading arm aboard largest 
tanker It operates from 220/440 v, 3 hp motor, 
7.5 gpm hydraulic pump 


282 ELECTRICAL HEATING UNITS 


Edwin L. Wiegand Co.—Booklet illustrating and 
describing 101 ways to apply electric heat and 
showing approved methods of electrically heating 
liquids, air, gases, machine parts and process 
equipment. All items are illustrated and de 
sciibed in detail and varied applications are 
shown. The heating units go under the trade 
name of chromolox 


283 ULTRA-VIOLET MICROSCOPE 


Norden-Ketay Corp., Boston Electronics Div.— 
Four-page bulletin No. 37C has description and 
applications for an ultra-vicset microscope which 
is said to be the newest means for studying the 
geometry and the chemical similarities and dis 
similarities of objects within specimens of various 


types 


284 sTEEL DOORS 


Kinnear Mfg. Co.— Bulletin No. 88, 32 pages illu 
trated, covers steel rolling and other types of Kin 
near Doors. One section describes a galvanized 
steel sectional overhead-type door that combines 
durability with operating convenience; facilities 
for glass light-sections in a door for all types of 
commercial and industrial service openings are 
offered The bulletin gives details, clearance re 
quirements, and available accessories 


285 CHEMICAL PUMPS 


Roy E. Roth Co.—Section 100 covers Roth chemi 
ca) pumps, 21 and 22 series, all single-stage side 
suction, end-mounted pumps based on turbine 
vaned-impeller design and built especially for 
chemical service. Advantages. applications, con 
struction, and performance are included 











Read carefully . . . select wisely, then send coupon 
on page 44 now for your free catalogs. Requests 


limited to 25 catalogs. 


(Sorry, no catalog distribu- 
tion can be made by us to Students.) 
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286 GLAss FIBER 

INSULATION 
L-O-F Glass Fibers Co.—Illustrated brochures 
outline advantages of both Microlite and super 
fine glass fiber insulations, low-density, resilient 
insulating materials with high thermal efficiency 
and sound absorption characteristics. They are 
described as being resistant to heat, fire, moisture 
and corrosion and the company recommends 
their use in applications where the greatest ther 
mal and acoustical efficiency is desirable in the 
smallest space Tables are included on thermal 
and acoustica! performance 


287 COOLANT CLARIFIER 
U. S. Hoffman Machinery Corp.—A four-page 


bulletin, M-125, describes ‘‘Roto Flo" 15 Magna 
Grip coolant clarifier for machine tools working 
with steel and iron parts. It contains operational 
data an a cross-section view of the unit, photos of 
typical installations on machine tools, and a list 
of complete specifications and features of the 
unit The bulletin also contains schematic il 
lustrating dimensions 


288 MOTION CONTROL 


General Tire, Industrial Products Div.—Catalog 
No. 701 illustrates and describes instrument 
mounts, machinery mounts, bearings, bushings 
and special types of mounts for eliminating shock 
vibration, oscillation, misalignment, nois Spec 
ification tables and diagrams of various types are 
included 


289 air HYDRAULIC PUMPS 


Ledeen Mfg. Co.—An eight-page folder illus 
trates and describes the company's line of air hy 
draulic pumps and power units for the operation 
of high pressure cylinders, clamps, valves, ac 
tuators Application layouts, ratings and di 
mensions are shown 


290 sPECIAL PURPOSE RUBBER 


B. F. Goodrich Chemical Co.—A 20-page booklet 
gives specifications and application data and 
shows photos of uses of Hycar American rubber 
in various forms throughout industry This 
special purpose material is said to resist oil and 
solvents, abrasion, aging and high temperatures 


291 Liquip METERS 


Neptune Meter Co.—New 16-page bulletin de 
scribes meters for handling more than 150 in 
dustrial liquids in processing, batch mixing, cost 
control operations It includes Auto-Stop quan 
tity control meters, Auto-Switch meters which 
actuate microswitch when desired quantity is de 
livered, Print-O-Meteis which provide meter 
printed tickets Help in selecting proper size 
and type is given for capacities 2 to 1000 gpm 


292 BOILERS 


Brown Fintube Co.—Bulletin No. 554 illustrates 
and describes the construction, operation, con 
trols of boilers in capacities of from 30 to 350 hp 
Dimensions and specifications are tabled 


293 ROLLER CHAINS 


Diamond Chain Co., Inc.—Catalog 754 contains 
information on stock roller chains and sprockets 
Selection of stock drives, calculation of chain 
lengths, installation recommendations, and speed 
ratio tables are some of the subjects covered in the 
64-page catalog 


294 TRACING PAPER 


B. K. Elliott Co.—A brochure contains tracing 
paper samples he literature relates the ad 
vantages and features of Ellco-Vel tracing paper 
manufactured by the company It is designed 
to take as many as five or six erasures over the 
same place after repenciling and not show 
ghosts” at erased spots on blue- or whiteprints 


295 RECORDERS, CONTROLLERS 

Gotham Instrument Div., American Machine and 
Metals, Inc.—Catalog 456 offers pressure and 
temperature recoiders, and electric or air operated 
controllers for continuous, intermittent and batch 
processes 
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BEARING DESIGN 
and APPLICATION 


The inauguration of Bunting’s new facility for engineering 
and manufacturing bearings and parts of Sintered Powdered 


Metals opens a wide new area of opportunity to all 


mechanical industry. 


Sintered Powdered Metal Bearings and parts offer real 


economies in design. Bunting Engineering and 











Write to our Product 


Engineering Department 








in Toledo, or consult our 


nearest Sales Engineer. 


manufacturing skill and traditional 
technical responsibility assure your 
most advantageous use of 


this material. 


A competent group of Bunting 


Sales Engineers in the field and a 


soundly established Product Engineering 


Department put at your command, 
comprehensive data and facts 
based on wide experience 

in the designing and use of 


Cast Bronze and Sintered Powdered 


Metal Bearings and parts. 
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BUNTING. 
- 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 


OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company 


Toledo 1, Ohio «+ Branches in Principal Cities 
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UNIVERSAL 

JOINT 7 
Is 

PRECISION \\ 

GROUND 
AND 
PERFECTLY 
FITTED 


Lovejoy Universal Joints are 
precision-built for tough 
service ... are light-weight, 
quick-acting to give sensi- 
tive response and smooth 
performance. 

Compact construction 
makes them ideal for close 
quarter operatior. Simplicity 
of design and absence of com- 
plicated parts assure depend- 
ability, long life and negligible 
maintenance. 

Lovejoy’s full line of stand- 
ard sizes can provide you with 
the universal joint that is just 
right for any slow speed ap- 
plication. Special units can be 
made to individual specifica- 
tions on request. 

Standard sizes range from 
fractional to 207 hp., diam- 
eters 4" to 4’, bores \%" to2’, 
lengths 2” to 10 54”. 

Contact Lovejoy now for 


complete information. 
Request bulletin. 


LOVEJOY FLEXIBLE COUPLING CO. 


4832 W. LAKE STREET + CHICAGO 44, ILLINOIS 
Mfrs. of Flexible Couplings, Variable Speed 
Pulleys and Transmissions, Motor Bases and 

Universal Joints. 
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296 wooprurF KEYs 


Standard Horse Nail Corp.—Pamphlet describes 
woodruff keys, made from cold drawn stock ASA. 
Illustration in line cuts of sizes. Also mention 
line of machine keys, taper pins, straight pins, 
cotter pins and special parts 


297 vrRyERS, COOKERS 


Standard Steel Corp.—A 4-page bulletin illus 
trates and describes steam jacketed dryers and 
cookers. Diagrams and specification tables are 
included, along with application and operating 
data 


298 INSULATED PIPING 


Ric-Wil, Inc.—A 24-page catalog, No. 55-1, de 
scribes prefabricated insulated piping for under- 
ground or overhead distribution of steam, oil, hot 
or chilled water, process liquids; large-diameter 
prefabricated conduits for housing all utility serv- 
ices; and various related equipment including 
conduit and pipe testing caps, insulation fittings 
for 90-deg elbows and unloading slings 


299 ELECTRICAL TIMING EQUIPMENT 


A. W. Haydon Co.—A loose-leaf catalog illus 
trates and gives application and specification data 
on the company’s time delay relays, repeat cycle 
timers, interval timers, time switches, elapsed 
time indicators, motor driven counters, chron- 
ometric d-c motors, synchronous a-c timing 
motors. 


300 HOT-DIP GALVANIZING 


American Hot-Dip Galvanizers Assn.—A 16-page 
booklet outlines rust prevention in industrial and 
consumer products through the use of the hot-dip 
galvanizing process. Included are photographs 
of products made by the method, and illustrations 
of production and quality control. A chart com- 
pares the method with other types of rust pre 
vention, 


301 DEAERATING HEATER 


Cochrane Corp.—Bulletin No. 4643 describes 
a new deaerating heater designed especially for 
small and medium size power plants. The de 
aerator is completely self-contained and factory 
assembled for field installation on a variety of 
storage tank sizes 


302 KILN GEARS 

Falk Corp.—Engineering Report 6171 describes 
and illvstrates the science of manufacturing large 
precision mill and kiln gears. This report is 
available to companies that use or manufacture 
mills of kilns 6 ft or larger in diameter 


303 RINGS, SEALS 

Precision Rubber Products Corp.—A catalog 
illustrates and describes O-rings and a one piece 
rubber and metal bonded seal for face-to-face 
sealing Design, application, dimension and 
specification data is included 


304 VERTICAL TRANSPORTATION 

Otis Elevator Co.—A 28-page catalog provides 
information on all types of passenger and freight 
elevators, escalators and dumbwaiters. Ap 
plication photos, typical layouts and construction 
diagrams are included 


305 HYDRAULIC PUMPING 

Lufkin Foundry & Machine Co.—-Bulletin H-2 
covers descriptions and specifications of hydraulic 
long-stroke pumping units for oil well applica- 
tions 


306 stud WELDING 
Nelson Stud Welding Div., Gregory Indus- 
tries, Inc.—A manual covets designing, mate 
rials, specifications, dimensions and physical prop 
erties of the materials used in the Nelweld 
method of welding studs 


307 HIGH TEMPERATURE WATER 
GENERATORS 

International Boiler Wks. Co.— High temperature 
water generators are described in a 10-page bul 
letin, No. 700. Covered are specific features of 
forced recirculation genetators; reasons are given 
on why high temperature water systems are being 
selected in preference to high pressure steam sys- 
tems 
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308 FiLTeRs, FILTER ELEMENTS 


Cuno Engineering Corp.—Catalogs cover Micro 
Klean replaceable filter elements, of Flo-Klean 
automatic self-cleaning wire-wound filters, Poro 
Klean porous stainless steel media for filtration, 
and Micro-Klean filters for air line service 


309 recorDeRs 


Service Recorder Co.—Catalog No. 10 illustrates 
and describes Servis recorders for cost and 
quality control applications in all types of in 
dustry Both mechanical and electrical units 
are shown 


310 INDUSTRIAL INSULATION 


Armstrong Cork Co.—A 32-page illustrated book 
let inciudes specifications for industrial low 
temperature and heat insulation It explains 
and illustrates insulation products and sundries 
and the application of insulation materials — 300 
F to 2800 Design data, standards, and 
methods of construction are described 


311 air COMPRESSORS 


Gardner-Denver Co.—An eight-page bulletin 
illustrates an describes carbon piston horizontal 
single-stage air compressors for oil-free air in the 
processing, chemical and plastic industries 


312 OL, GAs BURNERS 


Petro—Catalog 3048 gives 20 pages of informa 
tion on the selection of equipment, engineering 
and manufacturing factors, design and construc 
tion features, types of controls, and types and 
ratings of Petro packaged units for oil, gas and 
combination oil-gas burners 


313 GAs COMPRESSOR VALVES 


J. H. H. Voss, Inc.—Bulletin 53-G covers Voss 
Valves for the replacement of worn or inefficient 
valves in ait, gas, and ammonia compressors 
The valves are machined from solid stock and 
plates are machined and ground valves and 
plates are of heat-treated alloy and stainless 
steel, and are designed to specification to fit the 
individual compressor for which they are man 
ufactured. 


314 ANALOG-DIGITAL CONVERTER 


Librascope, Inc.—A six-page folder shows spec 
ifications and illustrations of converters which 
transfer data from shaft to code disks where non 
ambiguous double brush pick-offs direct it to scan 
a network Models cover 7 to 19 digits 


315 CONTROLLED-AIR-DEVICES 


Bellows Co.—Bulletins BM-25 and ML-3 illus- 
trate and explain air motors and the choice of 
built-in valves and auxiliary hydraulic controls 
available for them. Bulletin ML-3 also de- 
scribes the basic types of complete-work-units, 
such as power feeds, work feed tables, drilling 
units. Both booklets contain application photo 
graphs 


316 SELF-ALIGNING COUPLINGS 


Koppers Co., Inc., Fast’s Coupling Dept.—Six- 
page folder on Fast’s self-aligning couplings gives 
graphic illustrations of principles and features of 
these couplings; table of utility factors for various 
kinds of connected machines; and tables of rating 
for standard forged-steel couplings and heavy- 
duty-type couplings 


317 AUTOMATIC COMBUSTION SYSTEM 


Preferred Utilities Mfg. Corp.—Bulletin 185 
describes ‘‘Thermopak"’ engineered, factory as 
sembled, completely automatic oil, gas or com 
bination fuel, packaged system for installation in 
existing industrial and commercial boilers. In 
cludes plans and specifications of fuel piping 
electrical layout, combustion chamber, and the 
complete burner equipment and controls on steel 
base. 


318 MATERIALS HANDLING 


Syntron Co.—A condensed catalog, No 5510 
contains 50 pages of technical data, brief descrip 
tion and photographs of vibratory equipment, 
feeders, conveyors, power tools, shaft seals, diesel 
pile hammets, gasoline hammers, selenium recti- 
fiers and other materials handling equipment 
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319 BORE INSPECTION 


American Cystoscope Makers, Inc.—The bore 
scope, a precision optical instrument for visual 
inspection of internal surfaces such as bores, deep 
holes, and recesses, is the subject of a compre 
hensive catalog, ‘‘ACMI Borescopes.” 


320 HEAT EXCHANGERS 


Griscom-Russell Co.—Bulletin 1401 describes 
the twin G-Fin section heat exchanger, with 
longitudinally finned tubes for maximum heat 
transfer between dissimilar fluids, and for use on 
heating, cooling and condensing services De 
sign details, representative installations, complete 
specifications and dimensions are included 


321 PIPE COUPLINGS 


Dresser Mfg. Div.—A 44-page catalog, 531, con 
tains descriptive material, illustrations and engi 
neering data on flexible couplings for joining pipe 
from #/s, to 72 in. and up in size Applications 
are listed and illustrated for waterworks, sewage 
oil, industrial, gas, chemical and other fields 
Also included is information on pipe fittings, pipe 
repair clamps and sleeves, service saddles, ex 
pansion joints and other products 


322 FUME SCRUBBERS 


Schutte and Koerting Co.— Bulletin 4-R contains 
technical details on fume scrubbers and “pack 
aged”’ scrubbing systems This equipment em 
ploys water or other suitable liquid as the scrub 
bing agent for the control of fumes or dust and is 
adaptable for the handling of solid particles 
liquid particles, or gases 


323 INSTRUMENTS 


Consolidated Electrodynamics Corp.—A 12-page 
general catalog describes data processing instru 
ments and systems for automatic measurement 
and recording of physical variables, such as pres 
sure, vibration, acceleration, stress, strain and 
temperature. Systems are designed to record 
up to 50 high-speed physical variables simul 
taneously All instruments are described briefly 
and specific technical bulletins are listed on each 


324 FLUID CONTROL 


Republic Mfg. Co.—Bulletin No. 755 illustrates 
describes, and gives general technical data on en 
tire line of fluid control valves of many types, up 
to 2 in. pipe size, including plug type, with either 
metal o: Teflon plug; 6000 psi selector, needle 
globe, and relief valves Also, bleeders, gage 
protectors, strainers, and other items are listed 
Examples of custom-built units made in small or 
large quantities to customers’ specifications are 
shown 


325 ADJUSTABLE SPEED DRIVES 


General Electric Co.—Bulletin GEA-6127, Speed 
Variator, describes design, construction, operation 
and application of a 1-200 hp line of adjustable 
voltage d-c drives. Points out low-cost instal 
lation, easy maintenance and quality perform 
ance features that help increase production and 
improve processing 


326 socket screws 


Allen Mfg. Co.—General catalog, G-56, 40 pages, 
describes the line of hex socket screws and pre 
cision fasteners, including flat and button head 
cap screws, shoulder screws, pipe plugs, dowel 
pins, Allenuts, and hex keys. Included are en 
gineering data and standards pertaining to socket 
screws 


327 ALUMINUM HEAT EXCHANGER TUBES 


Aluminum Co. of America—Illustrated catalog 
contains relevant data on Alcoa aluminum heat 
exchanger tubes. Covers advantages, fabrica 
tion, application in petroleum and petrochemical 
industries, chemical, steam, atmospheric, air and 
gas Also use of aluminum alloys, fluid flow 
charactetistics heat transfer characteristics 
specifications and data with tables 


328 TANK CONTENTS INDICATOR 


Liquidometer Corp.—Bulletin 532 describes 
Model 216 remote reading automatic tank con 
tents indicator. This bulletin contains complete 
mounting dimensions as well as a full size illus 
tration of the indicator which, although occupying 
a panel space of only 3 X 10in., has a scale length 
of 20 in 











ALL SIZES OF R-C GAS PUMPS 


INCLUDE plur-aoility VALUES 


Positive control of volume and pressure, with the simple 


rotary impeller principle, stands out as one of the most 
valuable advantages of Roots-Connersville Gas Pumps. They 
deliver this prime essential, whether at a trickle of 5 cfm or 


in outpouring of 50,000 cfm. 


This same simplicity of design, with sturdy construction, 


means little wear-out, down-time or maintenance. These 
plur-ability values mean that your R-C Pumps will probably 


outlive the equipment they serve. 


With 76 sizes and capacities, R-C Rotary Positive units 
can be closely matched to your work. Or, if your plans call 


for Centrifugal Pumps or Exhausters, Roots-Connersville 


is the only builder offering you an unbiased dual choice. 


Write for latest details and specifications in Bulletin 31-B-17 
for small sizes and Bulletin 32-33-B-13 for larger units. 








Ask about plur-ability in all R-C equipment 
Centrifugal and Rotary Positive 


Blowers, Gas Pumps and 


Positive Displacement 
Vacuum Pumps and Meters 


Exhausters 
. 


Inert Gas Generators 
. 
Spiraxial® Compressors 
. 


Detailed bulletins available 
on all R-C equipment. 
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HOW TO BUILD A SAFER STAIRWAY 


use TRI-LOK and 
TRI-FORGED stair treads 


For the safest and strongest stair- 
ways, insist on Tri-Lok or Tri- 
Forged stair treads. Cuts slipping 
to a minimum, eliminates over- 
stepping. Get complete information 
on Tri-Lok and Tri-Forged steel 
grating and stair treads now. Write to 


Department D-1204 


CORPORATION 
Pittsburgh 22, Pennsylvania 
National Distributors 


YOUR 


329 DRAFTING MACHINES 


Charlies Bruning Co.—‘‘The Finest in Drafting 
Machines,"’ a 20-page illustrated booklet, ex 
plains the cost and time-saving advantages offered 
by drafting machines in mechanical drawing, and 
describes and illustrates models and construction 
features A list of available scales is included 


330 seLr-ceNTERING ROLLS 


United States Steel Corp.—A 20-page illustrated 
booklet discusses self-centering rolls for processing 
metal strip. Cutaway photos show the construc 
tion and use of divided and grooved rubber 
covered rolls, and a case history of their use at the 
company's Gary, Ind. plant is illustrated and 
described 


331 LusrRiCANT DATA 


Fiske Bros. Refining Co., Lubriplate Div.—1956 
edition of The Lubriplate Data Book to all who 
are interested in subject of proper lubrication of 
all types of machinery This new Data Book is 
8'/2 X 11 in. in size and contains 36 pages of 
valuable data pertaining to improvement of 
machine operation, reduction of power consump 
tion and lowest possible maintenance costs 
through the use of specialized time tested lubri 
cants 


332 soLENOID VALVES 


Barksdale Valves—Solenoid operated Crescent 
valves are covered in catalog 5-C Included are 
air, four-way and three-way, to 150 psi; air, light 
oil and water, four-way, three-way, dua! pressure 
to 150 psi. Information on JIC sub-base mount 
ing is given 


TYPES AND SIZES OF 


Rit 


REFRIGERATING MACHINES 


Most comprehensive line of compressors in 
the Industry. There’s one to meet the needs 
of your business exactly. Handle any com- 
mercial or industrial load, at any tempera- 
ture, with any refrigerant! Get the full facts 
and figures now: write, wire or phone 


DEPENDABLE BEF RIGE@AT 


WAYRESBORO 
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333 MOTION PICTURE CAMERAS 


Wollensak Optical Co.—A booklet explaining 
high-speed photography, its application and the 
results obtainable and a folder describing the op 
eration and uses of the Fastax high-speed motion 
picture-oscillographic camera are available 
These cameras, used in research, design, com 
mercial engineet ing are a continuous moving 
film type with rotating prism positioned between 
the lens and the sprocket They are available 
in 8, 16 and 35 mm in both 100 and 400 ft capacity 
and are capable of taking pictures at rates of 150 
to 16,000 frames per sec 


334 STREAMLINED BAFFLES 


Engineer Co.— Bulletin BW-54 shows the design 
and describes the construction of streamlined 
baffles for many types of water tube boilers for 
various furnace designs and methods of firing 


335 pressuRE GAGES 


American Chain & Cable Co., Helicoid Gage 
Div.—The 24-page Helicoid gage catalog de 
scribes the Helicoid gage as guaranteed accurate 
to within '/2 of 1 per cent of the total dial gradu 
ation over the upper 95 per cent of the 270-deg 
dial are Cutaway photographs and line draw 
ings show the complete line of Helicoid gages 


336 HYDRO-MECHANICAL DEVICES 


Pathon Mfg. Co.—Bulletin No. 22, 32 pages, il 
lustrates and describes oil hydraulic cylinders and 
valves Included are diagrams and dimension 
tables covering cylinders, connecting eyes, mount 
ing brackets, rams and valves 


337 MuULTI-V DRIVES 


Worthington Corp.—A 100-page master engineer 
ing manual presents a scientific and simplified 
method for rating V belts. Tables on drive selec 
tion contain nearly every possible stock sheave 
combination Information on products and 
range of stock size sheaves with bore limitations 
is included 


338 RuBBER COMPONENTS 


Goshen Rubber Co.—An eight-page brochure 
desciibes the company’s facilities for producing 
custom-made rubber parts and components 
Laboratory facilities, fabricating techniques and 
representative products are illustrated 


339 vatves 


Ohio Injector Co.—Seven brochures describe the 
company's valves Form 195, redesigned forged 
steel gate valve line; Form 1000, iron body valves 
for paper industry; Form 1001, interchangeability 
of union bonnet bronze globe valves; Form 1002, 
gate, globe, angle and check valves designed for 
LPG industry Form 1008 features redesigned 
lubricated plug valve; Form 1005, industrial line 
of iron body gate valves; Form 1006 introduces 
new line of union bonnet bronze gate valves. also 
valve comparison chart is available 


340 BLUEPRINT PENCILS 


American Lead Pencil Co.—Sampler with free 
blueprint pencils is offered to engineers, architects 
and draftsmen. The pencils are especially com 
pounded for outstanding brilliant opaque marking 
on coarse paper. The company recommends this 
chemically treated lead for exacting work where a 
brilliant insoluble and contrasting colored mark 
is required It will not be destroyed by sunlight, 
grease, oil or excessive wetting 


341 BALL BEARING SWIVEL JOINTS 


Chiksan Co.—A new 32-page catalog, G-4, covers 
the company’s line of ball-bearing swivel joints, 
loading racks, manifolding lines, all-metal marine 
and barge hose, and flexible aircraft assemblies 
Typical industrial applications are illustrated and 
dimensional and operating data is provided 


342 Limit switcHEs 


National Acme Co.—Bulletin EM-51 covers the 
firm's line of heavy duty limit switches designed to 
meet severe mechanical and electrical conditions 
imposed by heavy duty machine tools. EM-5512 
illustrates a new single pole, double make, double 
break snap-action series of switches and EM-5524 
illustrates a double pole, double throw, quick 
make-quick break series 
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343 DEAERATORS, VALVES 


American Water Softener Co.— Booklet 402 illus 
trates and describes the firm's line of tray type 
deaerators Booklet 801 covers hot process 
softeners, hot Zeolite softeners, deaerating hot 
process softeners and associated accessories 
Bulletin 600 describes the function, operation, de 
sign and construction of a balanced piston, single 
seated, single control valve for ion exchange 
cycles 


344 PACKINGS, OIL SEALS 


International Packings Corp.—Revised (0-page 
illustrated catalog and manual 201B covers all 
types of leather and synthetic rubber packings for 
hydraulic and pneumatic applications Informa 
tion on types, applications and dimensional data 
of cups, flanges, U and V packings, custom-en 
gineered oil seals, O-rings and other precision 
molded products 


345 Bronze PRODUCTS 


American Crucible Products Co.—-A_ 12-page 
bulletin illustrates and describes the company’s 
engineering service plant and laboratory facilities 
and discusses bronze bushings, bearings, bar stock 
and babbit metal Technical data and applica 
tion photos are included 


346 FLEXIBLE COUPLINGS 
Poole Foundry & Machine Co.—A _ 13i-page 


manual illustrates, describes and gives engineering 
specification and lubrication data on flexible 
couplings 


347 EXPANSION COMPENSATORS 


Flexonics Corp.—Bulletin AIA No. 30-C22 il 
lustrates and describes expansion compensators 
for steam and hot water lines Included is data 
on a high pressure type to 150 psi and a low pres 
sure type to 40 psi 


348 INVESTMENT CASTINGS 


Precision Metalsmiths, Inc.—An 11 X 17 in 
chart covers stainless, low alloy and tool steels 
nickel alloys, copper base alloys and aluminum 
alloys. Data listed includes chemical analysis 
mechanical properties castability machine 
ability, corrosion resistance, weldability, response 
to plating and heat treating and magnetic prop 
erties 


349 FEEDWATER HEATERS, EVAPORATORS 


Alco Products, Inc.—Two companion publica 
tions totalling 20 pages of technical data and de 
tailed cutaway wash drawings show design and 
operation of feedwater heaters and evaporators 
for conventional or nuclear power plants Feed 
water Heater bulletin contains treatise on ‘‘Eco 
nomics of Feedwater Heater Design and Construc 
tion,’’ including cost data and installation prac 
tices, plus description of Type ‘‘D’’ high-pressure 
closure Evaporator bulletin gives concise ac 
count of patented automatic thermo-mechanical 
descaling feature and illustrates six recent installa 
tions in large power plants 


350 oi SEALs 


National Motor Bearing Co.—Oil seal catalog 
illustrates complete line, gives types and sizes of 
leather and synthetic rubber oil seals, synthetic 
seals with metal or rubber covered outside 
diameters, contains design suggestions, drafting 
information, application data, and installation 
tips 


351 GRATING, STAIR TREADS 


Dravo Corp., Machinery Div.—Bulletin 1105 
illustrates and describes aluminum, diagonal 
radial, rectangular and serrated grating, stair 
treads, and special metals, fasteners and con 
struction of these units for industry. Selection 
and application information is included 


352 POWDER METALLURGY 


Chrysler Corp., Amplex Div.—A 52-page treatise 
illustrated with photos, tables, charts and graphs 
discusses powder metallurgy Additional mate 
rial is presented in the form of case histories 
Sections are devoted to bearings, component 
parts and filters 


MECHANICAL ENGINEERING 


LATEST 
INDUSTRIAL 
LITERATURE 





GUIDE 


353 seRVOMECHANISM GEAR BOX 


Link Aviation, Inc.—An 8-page blletin describes 
the Link Hi-Precision gear box, d »signed for use in 
quality computer, servomechanism and testing 
equipment Adapters and couplings are also de 
scribed The gear box is available in ratios from 
10:1 to 3125:1 Size is 3'/2 & 3'/2 & 27/g in., 
for all ratios 


354 seELF-ALIGNING ROD END BEARINGS 


Southwest Products Co.—Catalog No. 2551, 4 
pages, describes ‘‘Scref’’ and ‘‘Screm”’ self-aligning 
“‘Monoball” type rod end bearings Details 
printg and tells capacities and specifications 
Bearings allow the shaft, bolt or pin which passes 
through the ball to align itself in any direction 
without strain 


355 prRessuRE GAGES 


Norden-Ketay Corp., Instrument and Systems 
Div.—Four-page bulletin No. 364 has specifica 
tions of the Acragage series of gages for measure 
ment of pressure and vacuum. Gages are of 
fered in flush and surface mounting in ranges 
from 0-15 to 0-20,000 psi : 


356 MATERIALS HANDLING 


Jeffrey Mfg. Co.—Catalog No. 860 describes ex 
perience covering nearly three-quarters of a cen 
tury, studying handling and processing problems 
of industry and designing and manufacturing ma 
chinery to meet them. The results of service to 
many types of industries are embodied in this 
catalog Describes full line of conveyors, feeders, 
gravimetric weighers, crushers, shredders, barrel 
packers, coolers, dryers, magnetic separators 
screens, transmission machinery, elevators, power 
scoops, electronic controls, bin level indicators 
rotary bin check valves, car pullers, chains and 
sprockets 
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SERVING 
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Steam Atomizing Oil Burners 

Mechanical Atomizing Oil Burners 

Low Air Pressure Oil Burners 

Rotary Oil Burners 

Industrial Gas Burners 

Combination Gas and Oil Burners 

Tandem Block Combination Units 

Fuel Oil Pump Sets 

Refractory Burner and Muffle 

Blocks 

Valves, Strainers, Furnace Windows 
Detailed Information gladly sent you 
upon request. 
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NATIONAL AIROIL 
BURNER COMPANY, INC. 


1239 East Sedgley Ave., Philadelphia 34, Pa. 
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Zz maintain visually clean 
stacks at all times, industry 
is turning to the long ex- 
perience of Research-Cot- 
trell in the design and 
manufacture of highly 
efficient Cottrell Electrical 
Precipitators. We've spent 
40 years in solving such 
problems as nuisance abate- 
ment, cleaning gas for 
subsequent use and recover- 
ing materials of value. Write 
for illustrated bulletin 
describing a wide range of 
electrical precipitator 
applications. 


PULP AND PAPER INDUSTRY 
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Main Office and Plant: Bound Brook, N. J. 
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AIRCRAFT 
ENGINEERS 


With Experience 


WANTED AT 


GRUMMAN 
LAYOUT DESIGNERS 


Airframe Structures 


FLIGHT TESTING 


Planners 


Analysts 


HYDRAULICS 


Systems Design 
Testing 


STRUCTURES 


Stress Analysis 


RESEARCH 


Computer Engrs-Digital or 
Analog 
Vibration & Flutter Engineers 
Dynamic Analysis-Systems 
Engineers 


ARMAMENT INSTALLATION 
AERODYNAMICS 
INSTRUMENTATION 


TOOL DESIGNERS 


Recent Graduates with Acro- 
nauticat, Mechanical, Civil or 
Engineering Physics Degrees 
may qualify 


° 

e Proof of U. S. Citizenship required 
? APPLY IN PERSON 
* OR SEND RESUME TO 
* Engineering Personnel Dept. 
a INTERVIEWS AT 

? Employment Office 

” 
a 
e 
* 


South Oyster Bay Road, 
North of Railroad 


Monday thru Friday 
8:30-11:30 AM; 1:30-3:30 PM 


GRUMMAN AIRCRAFT 


Engineering Corp. 
Bethpage, N. Y. 
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357 AUTOMATIC VALVES 
A. W. Cash Valve Mfg. Corp.—(i0- page catalog de 


scribes and illustrates line of pressure reducing and 
regulating valves, relief valves, back pressure 
valves, vacuum regulators and vacuum breakers 
differential pressure regulators, strainers, and 
diaphragm operated control valves. Contains 
16 new items not previously included in former 
catalogs 


358 protective COATINGS 


Koppers Co.—Eight product bulletins and two 
technical data sheets are offered One bulletin is 
an application manual for Bitumastic coatings 
Others deal with specific product information on 
individual types of coatings and on aluminum 
paint and a new cork mastic 


359 RING-LOCKED FASTENERS 


Rosan, Inc.—Latest edition of 44-page catalog 
describes and illustrates patented Rosan locking 
principle It shows applications, installation and 
removal procedures, and furnishes design data and 
dimensions necessary to select and use ring-locked 
inserts, studs and other threaded fasteners 


360 putverizer 
Kennedy Van Saun Mfg. & Eng. Corp.— Bulletin 


44-C describes the Kennedy air-swept ball tube 
pulverizer, which does fine grinding of all mate 
rials including coal at capacities up to 80 tons per 
hour, availability nearly 100 per cent Moisture 
is evaporated in the mill during pulverization 
No magnetic separator is employed and low main 
tenance is guaranteed according to the manufac 
turer 


361. sTAINLESs STEEL 


Crucible Steel Co. of America—A 20-page booklet 
is offered as a guide to future uses of stainless steel 
in architecture and building Properties of the 
material and data on various shapes are included 


362 VERTICAL SHAFT PUMPS 


Nagle Pumps, Inc.—Form CW-OC describes the 
company’s vertical shaft pump said to feature 
simplicity of design, ease of installation, no sub 
merged bearings and wide range of settings, sizes 
and capacities. The unit designed for handling 
abrasive or corrosive liquids, heavily laden liquids 
or hot liquids, available with wide choice of mate 
rials 


363 MATERIALS HANDLING EQUIPMENT 


Allen-Sherman-Hoff Co.—Data sheets on hy- 
draulic and pneumatic materials handling sys 
tems and components describe and _ illustrate 
application, design and construction, operation, 
dimensions (for components) and typical arrange 
ments’ Engineering charts and technical data 
are also included 


364 PUNCH PRESSES 


Kenco Mfg. Co.—A 4-page bulletin illustrates and 
describes 1'/2: to 15-ton punch presses. A cut 
away photo shows individual features of the 
presses 


365 HIGH PRESSURE COMPRESSORS 


Norwalk Co., Inc.—Catalog No. 44 illustrates and 
describes multi-stage high pressure air and gas 
compressors Included are single and two stage 
compressors, three stage compressors, semi- 
portable compressors, four stage, five stage and 
six stage compressors, boosters and special com 
pressors, vertical compressors, conversion tables 


and installations 
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366 LpD STRAINERS 
J. A. Zurn Mfg. Co.—Several types of LPD (Low 


Pressure-Drop) Strainers for all purposes and 
ranging in sizes from 2 to 24 in. are described 
and illustrated in this 16-page Data Manual No 
952 It carries information concerning the fac 
tors to be considered in selecting strainers for a 
specific application. and the effect of flow rate 
screen loading, and the viscosity of fluid on pres 
sure drop 





FOR INSTRUMENTATION 





367 CAST, FORGED VALVES 








Edward Valves, Inc.—-Condensed catalog 105 
contains data on cast and forged steel valves for a 
variety of applications in boiler rooms, petroleum 
service, industria! and technological plants In 
° cluded are Rockwell-built Mudwonder mudline 
valves designed primarily for mudlines in oil fields FOR MINIATURIZATION 
but also suitable for abrasive fluid application in 
industry 
368 GASKETS, METAL RASCHIG RINGS 
Metallo Gasket Co.—Bulletin No. 53 describes 
metal and metal combined with soft packing for 
use on high and low pressure service, metal tower 
packing made as Raschig and Lessig rings. Also 
included are washers, shims, and metal asbestos 
valve disks 
369 CONTROL INSTRUMENTS 
Consolidated Electrodynamics Corp.—A 12-page 
catalog illustrates and describes the company’s 
analytical mass spectrometer, leak detector 
isotope-ratio mass spectrometer, dual-purpose 
mass spectrometer, micromanometer, process 
monitor mass spectrometer titrilog spectro 5 Bi ‘ - 
sadic, analytical service. Another booklet con Save space and weight in instrument and aircraft design. 
tains case histories of the firm's instruments in ° ° a 
various industries, and another outlines the com Specify small-diameter seamless metal bellows. Bridgeport 
pany’s Systems Div. services in dynamic and ’ soaks . © 
static testing, chemical analysis, process monitor Thermostat s specialized capes in 
ing and control bellows engineering provides these 
370 MANUALLY-OPERATED CHUCKS ey ee Caen ae ee 
Peer is cige diameter, and in a wide range of 
Cushman Chuck Co.—Catalog 65-1954 contains le 
engineering data and prices on light-, medium-, characteristics and metals. 
and heavy-duty, independent, self-centering, and 
combination chucks, recommended for engine 
toolroom, manufacturing, and turret and auto BELLOWS ASSEMBLIES 
matic lathes. It is indexed 
371 Practical savings in time, trouble and 
FIXED TYPE GAGES money can be made by buying com- 
Sheffield Corp.—Catalog LTG-54, 148 pages, is . . 
composed of six sections covering the company ’s plete bellows assemblies . . ° let Bridge- 
standard fixed type gages A complete engineer port Thermostat show you how. 
ing manual for gage designers and users is in 
cluded in the catalog 
372 sPEED REDUCERS 
Falk Corp.—Report 550307 shows how the owners i 
of a 6-kiln aggregate plant were able to stabilize 
kiln production through the use of modern speed 
reducers and torsionally resilient shaft couplings i 


373 DRAWING INKS 

Higgins Ink Co.—A brochure desciibes the firm's 
line of drawing inks, India inks, waterproof 
colored inks, art books, accessories, pen cleaner 


- and ink assortments Also included is a section 
ys Ati amclat BRIDGEPORT THERMOSTAT DIVISION - ee. CONN. 


374 CENTRIFUGAL PUMPS 

Pacific Pumps, Inc.—‘‘The Choice, Design 
Characteristics, and Maintenance of Centrifugal 
Pumps” is a reprint in booklet form of three pub 
lished articles 





Send me the Bridgeport bellows data checked below: (Dept.GK-125) 
[_] Full details on new, small-diameter bellows 


375 CEILING AIR DIFFUSER (] Bellows Engineering Catalog 
Connor Engineering Corp.—Bulletin K-34 de 
scribes Kno-Draft type ABC air diffusers and 
gives dimension and performance tables for selec 
tion Diffuser features built-in anti-smudge cone, 
sleeve-type dampering and exclusive snap-lock 
assembly. Single high induction air stream re 
sults in rapid and draftless mixing of supply and 
room air Minimum overall depth provides a 
snug fit even where there is little or no space be 
tween duct and ceiling 


NAME 





COMPANY. 





ADDRESS 





376 FLEXIBLE COUPLINGS 

Thomas Flexible Coupling Co.—A data sheet de 
scribes tiny power couplings designed for elec 
tronics and other miniature devices 
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CONVAIR | 
ft um Eledinies 


UNEQUALLED 
OPPORTUNITIES 
IN ENGINEERING 


Now is the time... Convair is 
the place! Yes! If you are 
planning for a career in 
engineering look to Convair 





America’s fastest growing young 
industry. Now engaged in 
Design, Development, Engineer- 
ing and production of Electronic 
equipment and complex weapons 
systems. Convair-Pomona is 

the country’s only exclusive 
guided missile plant, with 

the most modern, best equipped 
engineering facilities. Be 

first with Convair, live in 

the beautiful Pomona Valley 
only minutes from Los Angeles, 
the mountain, seashore and 
desert playgrounds. Country 
living near the city 

at its best! 





, 
HYDRAULICS Generous travel ailowance 
MECHANICAL DESIGN to Engineers who are accepted 


LABORATORY TEST Write now enclosing a 


ENGINEERING complete resume to: 
Employment Dept. 3-Y 


CONVAIR 


= A DIVISION OF 
GENERAL DYNAMICS 

a A be CORPORATION : O 

é = 


7 POMONA <@&. 


Vv 
CALIFORNIA 
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Pomona, the leader in Electronics. 
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377 BOILERS, BURNERS 


Cleaver-Brooks Co.—Five bulletins are offered 
AD-145 covers the company’s boiler, 125 to 150 
hp. 15 to 150 |b steam, 30 Ib hot water for com 
mercial, industrial and institutional use; AD-135 
covers a similar unit for 50 through 100 hp; AD 
134, for 15 through 40 hp; AD-137, for 125 
through 600 hp, 15 to 250 psi; AD-102 covers 
five burners from 1 to 5 gal to 8 to 60 gal for com 
mercial and industrial use 


378 REGULATING VALVES 


Atlas Valve Co.—Condensed Catalog 56C de 
scribes broad line of temperature and pressure 
actuated control and relief valves and governors 
for power, marine, chemical process, petroleum 
and related industries Design makes use of 
alloys and packing materials to provide long life 
rugged and sensitive controls 


379 speeD REDUCERS 


Western Gear Works—Bulletin 5402 covers the 
company's herringbone speed reducers Dimen 
sional information is tabled and diagrammed, and 
specifications, ratios and performance data is in 
cluded 


380 vacuum FOR INDUSTRY 


Spencer Turbine Co.— Bulletin No. 155, 12 pages 
on vacuum for industry contains complete descrip 
tions of stationary and portable vacuum equip 
ment New features include a table for the rough 
calculation of the horsepower required for any 
specific job, and outline of the latest methods of 
automatic and hand dumping of refuse, a section 
on the application of vacuum to machine design 
and illustrations of the special vacuum tools used 
in industry 


381 ALUMINUM PIPE, 

FITTINGS 
Aluminum Co. of America—A I1-page booklet 
covers process piping, pipelines, portable piping 
structural piping applications fittings and 
flanges, installation, dimensions and weights of 
aluminum pipe and fittings 


382 GAGES AND THERMOMETERS 


Marsh Instrument Co.—Catalogs No. 76-G and 
76-T describe in detail a wide line of industrial 
gages and thermometets. The catalogs are fully 
illustrated, including cut-away photographs and 
enlargements of internal parts. They cover also 
gage accessories, specifications including line 
drawings and dimensional tables, and templates 
covering every size and pattern 


383 GAs, OIL BURNERS 


Engineer Co.— Bulletin OB-53 illustrates different 
types and sizes of gas and oil burners and includes 
engineering data and specifications for pumping 
and heating sets for all types of liquid fuels 


384 screw pumps 


Warren Steam Pump Co.—Twelve-page, two 
color Bulletin S205 is devoted to Standard Gear- 
in-Head, High-Pressure Long- Body Gear-in-Head 
and Standard Vertical Gear-in-Head types of 
Warren-Quimby Screw Pumps. Basic construc 
tion and design are discussed in detail and there 
are sectional views with indicated features; also 
external and installation illustrations, dimensions 
and specifications. Bulletin S206 includes com 
parable information as applied to Double Ex 
ternal Bearing and Hopper types of Warren 
Quimby Screw Pumps 


385 COAL VALVES 


Stock Equipment Co.—An 8-page bulletin con 
tains descriptive and dimensional data on a re 
designed coal valve featuring self-cleaning racks 
and pinions, strong steel U-shaped gate and large 
ball bearing equipped gate supporting rollers. The 
valve is dust-tight. The gate offers lap closure on 
four sides and is well suited for applications in 
chemical processes, cement plants and other in- 
dustries in addition to power plants 


386 viBRATION FATIGUE TEST MACHINES 


All American Tool & Mfg. Co.—13-page Catalog 
F26 describes models of vibration fatigue test 
machines. Models for handling parts or as 
semblies from 10 Ib to 150 lb in weight Both 
horizontal and vertical table motion types 
Manual or automatic frequency cycling. 
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387 BRONZE, IRON BODY VALVES 


Fairbanks Co.—Catalog No. 51 provides com 
plete descriptions and specifications on bronze 
and iron body valves Bronze valves of all types 
with pressure ratings from 125 thru 300 Ib steam 
working pressure are covered, along with bronze 
solder end and ‘‘Fairco-Braze’’ threadless valves 
Iron body valves of all types including clip-gates 
with pressure ratings from 125 thru 250 lb steam 
working pressure are listed 


388 WwartEeR CONTROL EQUIPMENT 


Rodney Hunt Machine Co.—A 250-page catalog 
covering sluice gates, timber gates, hoists, fabri 
cated gates, racks and rakes, valves and engineer 
ing data on water control is offered to consulting 
engineers, contractors and others actively en 
gaged in water contiol construction work The 
section on sluice gates covers 2000 combinations 
of standard types and sizes 


389 ADJUSTABLE-SPEED DRIVES 


Reliance Electric & Engrg. Co.— Bulletin D-2102 
describes V-S Jr. drive. Completely packaged 
and all-electric, this adjustable-speed drive fur 
nishes stepless adjustable speeds from a plant's 
a-c circuit These packaged 4/4 to 3 hp drives 
consist of an operator's control station, adjust 
able-speed drive motor, and control unit Ap- 
plications, functions, dimensions, characteristics 
and auxiliary equipment are also presented 


390 TURBINE LUBRICATION 


Murray Iron Wks. Co.—Bulletin T-125 discusses 
lubrication requirements of all types of the com 
pany's turbines A lubricating oil recommenda 
tion chart is also included This bulletin also 
serves as a general catalog, illustrating single stage 
and multi-stage mechanical drive turbines, ver 
tical turbines and turbo-generating units in sizes 
up to 3000 kw 


391 GaGes 


U. S. Gauge Div., American Machine and Metals, 
Inc.—Catalog 1819 provides illustrated informa 

tion describing a new line of gages with all adjust 

ments from rear without removing dial and 
pointer 


392 ATOMIC MATERIALS 


Norton Co.—A _ 16-page instructional booklet 
covers the use of boron carbide and elemental 
boron in the atomic energy program Tables 
and curves of properties are included in this il 
lustrated booklet 


393 WwaTER VAPOR PHYSICS 


Pittsburgh Lectrodryer Corp.—Bulletin No. 218 
“‘The Moisture in Our Atmosphere,”’ a 12-page 
bulletin, discusses the fundamental physics of 
water vapor The nature and behavior of water 
vapor are treated in a logical down-to-earth man 
ner with psychrometric chart explanations 
Soiid adsorption equipment for dehumidification 
is also described 


394 sTEEL wire 


American Chain & Cable Co., Page Steel & Wire 

iv.—A 16-page, DH-1226, catalog on Page 
shaped wire includes specification tables, range of 
sizes, physical properties of steel wire, table of 
standard wire gages, hardness conversion tables 
with illustrations showing how to calculate areas 
of typical common shapes of wires. Size range 
includes cross-sectional areas up to and including 
No. 3 BWG;; flats and rectangles in widths up to 
3/3 in., the ratio of width of thickness not exceed 
ing 6 tol 


395 PROPORTIONAL BURNERS 

Anthony Co.—Data sheets cover proportional 
air atomizing, steam atomizing types of burners 
with application drawings, capacities, dimensions 
cross-sections and full details 


396 CLEANABLE FILTERS 

Cuno Engineering Corp.—Literature covers 
Auto-Klean edge-type cleanable filters, and filters 
for built-in installations 


397 AbJusTABLE 

PIPE HANGERS 
Blaw-Knox Co., Power Piping and Sprinkler 
Div.—New 100-page Catalog 54 features the 
Blaw-Knox functional spring hangers, vibration 
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Operates 15 months at 165% overload — 
not a sign of wear 


A large eastern chemical company, requiring a con- 
tinuous high volume of air, installed the 980 pound 
Standardaire Blower shown above to replace a 4800 pound 
blower of competitive manufacture. 

This Standardaire model, a low pressure unit rated 
to operate at 1750 rpm and 4.5 psi, was forced to operate 
at 2200 rpm and 12 psi day and night, out of doors. . . for 
15 months. During that time, it moved approximately 
11, billion cubic feet of air. 

Disassembled to determine the effects of this gruel- 
ling run, engineers detected no discernible sign of wear. 
The main and gate rotors were like new. The interior was 
completely dry and free of oil. Axial clearance of the main 
rotor shaft thrust-radial bearing had increased less than 
0.0005 in. Other bearings were in perfect order. 

Reports such as this are not unusual. Standardaire 
Blowers installed throughout this country and others are 
performing under exceptional overload conditions for 
extended periods without maintenance other than lubri- 
cation. These units provide greater capacity per pound of 
blower with less power consumption than any other 
make. Write for complete information. 
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BLOWER-STOKER DIVISION 
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Specify THOMAS wera: 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 








Patented Flexible Disc Rings of special 

steel transmit the power and provide 

for parallel and angular misalignment 
as well as free end float. 





DISTINCTIVE ADVANTAGES 


EXPLANATION 









Requires No Attention. 
Visual Inspection 


NO MAINTENANCE 
While Operating. 





No Wearing Parts 


NO LUBRICATION Freedom from Shut-downs. 





No Loose Parts. 


NO BACKLASH All Parts Solidly Bolted. 





Free End Float under Load and 








CAN NOT 
” a Misalignment. No Rubbing Action 
CREATE” THRUST to cause Axial Movement. 
PERMANENT Drives Like a Solid Coupling. 
TORSIONAL Elastic Constant Does Not Change. 
CHARACTERISTICS Original Balance is Maintained. 














im 
Thomas Couplings ore 
made for a wide range 
of speeds, horsepower, 
shoft sizes and can be 
ms assembled or disassem- 
\ bled without disturbing 
2, the connected machines, 
} except in rare instances, 


y Write for new Engineering Catalog No. 51A 


Ww 


THOMAS FLEXIBLE 


COUPLING CO. 
WARREN, PENNSYLVANIA, U.S.A. 


OD Catalogs — 


eliminators, and overhead roller assemblies 
The improving and simplifying of complicated 
piping systems is explained by charts and draw 
ings. A Technical Section enables a piping en 
gineer to solve most hanger load problems and 
thus determine the hanger requirements for the 
particular piping under consideration 


398 air-COOLED ENGINES 


Wisconsin Motor Corp.— Bulletin S-188 includes 
condensed specifications covering the company’s 
heavy-duty air-cooled engines and shows power 
and torque curve diagrams, dimension diagrams 
construction specifications and illustrations of the 
engines’ features 


399 MATERIALS HANDLING 


Gifford-Wood Co.—Bulletin No. 400 shows 
special applications of equipment for mechanical 
handling of materials in every branch of industry 
The information is presented to consulting en 
gineers, plant owners and plant engineers for 
selecting equipment to handle raw materials in 
bulk and packaged goods in various forms and 
units 


400 IN-LINE DESURGER 


Westinghouse Air Brake Co.—A 4-page bulletin 
illustrates and describes a dual-acting, in-line 
desurger for eliminating damaging surge, pump 
pulsation, water hammer shock 


401 BIN LEVEL CONTROLS 


Bin-Dicator Co.—Catalog describes and illus 
trates bin level indicators including new Roto 
Bin-Dicator and Bin-Flo aerator units Di 
mensional diawings, mounting details, typical 
applications, wiring diagrams, and list of present 
users 


402 CONVEYOR SCALES 


Merrick Scale Mfg. Co.—Bulletin 851 describes 
control of remote equipment by means of an auto 
matic conveyor scale Bulletin covers electrical 
mechanical and pneumatic regulation of remote 
tie-in equipment as well as liquid-solid proportion 
ing. 


403 BRONZE VALVES 


Ohio Brass Co.—An 88-page bound catalog 
No. 57, illustrates, describes and gives specifica 
tions on globe and angle valves, gate valves 
check valves, radiator valves, balancing valves 
and special valves made of bronze for industrial 
and residential use 


404 sprEADER STOKER 


Detroit Stoker Co.—-A 16-page catalog describes 
the company’s type C-C continuous ash discharge 
spreader stoker designed for firing all types and 
makes of modern boilers from approximately 5000 
to 75,000 Ib per hr steam capacity Photographs 
and diagrams of typical installations are included 


405 GLOBE, ANGLE VALVES 


Kennedy Valve Mfg. Co.—Bulletin No. 110, de 
scribes new 500 Brinell line of bronze globe and an 
gle valves Features include seats and disks of 
cutlery grade, true 500 Brinell stainless steel, pre 
cision machined on specially designed equipment 
Both seats and disks are polished to a 10 in 

smoothness for perfect leak-proof seal 


406 cOLD ROLL-FORMING 


Yoder Co.—An 88-page booklet tells the story of 
the equipment for and process of cold roll-forming 
and uses of its products, their advantages and 
commercial possibilities. Also listed are auxiliary 
equipment for curving, coiling, ring-forming 
notching, perforating, welding, embossing, auto 
matic cut-off 


407 TANks 


W. E. Caldwell Co.—Storage and processing tanks 
Catalog No. 61 covering steel and wood tanks for 
every type of service—including capacities, il 
lustrations, price data and technical information 
on elevated tanks for industrial use, fire protection 
and water systems—other standard and special 
designs for the various industrial uses 


LATEST 
INDUSTRIAL 
LITERATURE 





GUIDE 


408 DIGITAL CONVERTER 


Fischer & Porter Co.—Catalog 58-10 illustrates 
and describes the firm’s line of digital converters 
electro-mechanical shaft position types and vol 
tage types Operation, characteristics, accuracy 
and specifications are described and illustrated 
with photos, drawings and installation diagrams 


409 ciRCULATION HEATERS 


Edwin L. Wiegand Co.—Bulletin 701 describes 
and illustrates the advantages and typical applica 
tions of a line of automatic electric circulation 
heaters. These units are available for controlled 
heating of water, oils, heat-transfer media, steam 
and air and other gases 


410 AauTOMATIC CONTROLS 


Mercoid Corp.—Catalog Number 856, a 52-page 
reference book for engineers, contains information 
on automatic controls for pressure, temperature, 
liquid level, and mechanical movement. Trans 
former-relays and mercury switches are also listed 


411 FLEXIBLE SHAFTING 


Elliott Mfg. Co.—Circular 247 shows applications 
of flexible shafting in conveyor systems, printing 
machines, outboard motors, gas engines, mixers, 
grinders, farm and automotive equipment. A selec 
tion chart is also included 


412 Liquip METERS 


Buffalo Meter Co.—Catalog of Niagara Industrial 
Meters, Bulletin No. 36, describes the company's 
line of volumetric meters for industrial liquids in 
cluding chemicals, oils, solvents, hot water, cold 
water, syrups, acids, and alkalies. Automatic 
batch- measuring equipment is described 


413 stAmPeD GEARS 
Winzeler Mfg. & Tool Co.—A 4-page illustrated 


bulletin describes stamped gears: spur, crown 
pinion, spur and pinion clusters, laminated and 
special types. Gear data and tables are included 
Also available is a 4-page stock gear die list includ 
ing 8-96 diametral pitch spurs, 14'/: and 20 deg 
pressure angle; crown gears, 24-64 diametral 
pitch 


414 COMBUSTION EQUIPMENT 


Hauck Mfg. Co.—The Catalog 52 gives a con 
densed and pictorial review of oil and gas com 
bustion equipment for production, construction 
and maintenance applications in industry The 
catalog has 12 pages and 80 illustrations 


415 MARKING MACHINES 


Jas. H. Matthews & Co.—A four-page folder il 
lustrates and describes bench-mounted, hand 
operated pneumatic and hydro-pneumatic 
marking machines for metal products. Specifica 
tions are given, and accessories are listed 


416 REDUCTION EQUIPMENT 


American Pulverizer Co.—Literature describes 
reduction problems of various processing indus 
tries Construction and operating features 
specifications are fully discussed and illustrated 
Bulletins are available on coal crushers, stone 
crushers, metal turnings crushers, plastics gran 
ulators, wood hogs 


417 DRAWING MATERIALS 


Eberhard Faber Pencil Co.—A new catalog in full 
color, illustrates line of drawing materials for 
artists, engineers, designers, draftsmen and 
architects. It includes a wide variety of drawing 
and colored pencils, marking instruments, pastels 
and erasers 


418 COMPRESSION PIPE COUPLINGS 


Morris Coupling and Clamp Co.—A series of bul 
letins illustrates and gives application data on 
compression pipe couplings and band type pipe 
repairclamps. Application photos, diagrams and 
specification tables are included 


419 ELECTRONIC WEIGHING 


Streeter-Amet Co.—An article reprint, ‘Deter 
mining Weight Electronically,’’ outlines and il- 
lustrates basic scale systems, limitations, power 
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supplies, circuit shielding and instrumentation in 
the use of electronics for determining weight in 
such applications as cranes, railroads, and 
hoppers 


420 stEAM GENERATORS 


Ames Iron Works, Inc.—Bulletin AXY-1 de 
scribes basic pressure vessel construction, boiler 
trim, auxiliary _equipment and controls furnished 
on models A or Y steam generators 


421 tTANiUM ALLoy 


Kennametal Inc.—Folder describes Kentanium 
a new heat-resistant titanium alloy that resists 
thermal shock, withstands oxidation, and retains 
great strength at high temperatures (1800 F and 
above) 


422 cLutcHes, BRAKES 
Warner Electric Brake & Clutch Co.—Bulletin 


No. 6170 describes a complete line of electric 
clutches and brakes from 8 in. lb to 700 ft Ib of 
torque Also illustrated is a new line of station 
ary field clutches and replaceable face brakes 
utilizing the company’s new induced magnetic 
circuit design 


423 MECHANICAL ENGINEERING BOOKS 


John Wiley & Sons—A bulletin describes the 
spring list of books in all phases of mechanical 
engineering Short descriptions, authorship, and 
prices are included on new titles Also included 
is a more extensive listing of standard mechanical 
engineering works covering all aspects of the 
field 


424 sTEAM GENERATORS 


Union Iron Works—Literature describes line of 
water tube steam generators from packaged type 
units for oil and gas fuels or shop assembled coal 
fired units to field erected water tube steam gen 
erators burning all commercial fuels, superheaters 
economizers, air heaters, waste heat boilers and 
other auxiliaries; many illustrations included 


425 FURNACE CONSTRUCTION 


M. H. Detrick Co.—A 50-page illustrated booklet 
Heat Enclosure Methods,” outlines the develop 
ment of furnaces and furnace construction Sus 
pended arch and wall constructions and their ap 
plications are shown for boilers, oil heaters, heat 
ing and melting furnaces, and other units En 
gineering graphs and tables are presented 


426 Die CASTING MACHINES 


Lake Erie Engineering Corp.—Bulletin 255 
illustrates and describes a new series of expand 
able die casting machines which feature a 
knuckled wedge cam toggle, improved manifold 
valving, flexible sequence corepull valving, and the 
firm's ‘‘Pressure-Pac"’ for providing added pres 
sure needed to shrink or compress the porosity at 
the time of solidification of the metal 


427 HIGH PRESSURE BLOW-OFF VALVES 


Yarnall-Waring Co.—A 24-page bulletin on boiler 
covers blow-off valves for pressures from 600 to 
2500 psi Described are seatless and hard-seat 
type valves, and unit tandem type valves com 
bining both blowing and sealing valves in a com 
mon forged-steel body 


428 MmoOLDED RUBBER GOODS 


Hewitt-Robbins, Inc.—Bulletin H-20 illustrates 
and gives specifications on molded rubber goods 
and industrial sheet packing in both synthetic 
and natural rubber 


429 Rust PREVENTION 


Rust-Oleum Corp.—A general catalog contains 
102 color chips showing colors available in pri 
mers, short oil type coatings, oil field finishes 
restful color group finishes, machinery and im 
plement colors, long oil type coatings, Galvin 
oleum coatings, heat resistant coatings, chemical 
resistant coatings, floor and deck coatings 


430 sPECIAL GLASSES 


Corning Glass Wks.—Properties of such selected 
commercial glasses as Pyrex, Corning and Vycor 
are described in bulletin B-83 Data and tables 
on mechanical properties, thermal stresses, heat 
transmission, electrical properties, corrosion re 
sistance, and viscosity are included 
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UTURES 


FOR CREATIVE ENGINEERS 





Today, there are innumerable openings for engineers. 
But, if you are an ambitious, creative technical man, 
you want more than just a job. You want opportu- 
nity — an opportunity to build a real future. 

At Pratt & Whitney Aircraft, we are doing work on 
an atomic engine for aircraft. The degree of progress is 
classified, however, you may be sure that there are 
still challenging problems where you can demonstrate 
your creative abilities. 

Ours is a progressive organization — quick to recog- 
nize and reward professional achievement. Thus, if you 
can qualify, you will have a rare opportunity to build 
toward a fine future in this new engineering field. 


If you are looking toward “tomorrow” — send your 
complete resume immediately to Mr. P. R. Smith, 
Office 14, Employment Department. ‘ 


xk k 


CAREER OPPORTUNITIES FOR... 


AERONAUTICAL ENGINEERS +« METALLURGISTS 
MECHANICAL ENGINEERS + CHEMICAL ENGINEERS 
ENGINEERING PHYSICISTS 


PRATT & WHITN EY AIRCRAFT 


U ED AIRCRA ae) 420) 2 -BEl8), | . AST HARTFORD 8, CONNECTICUT 





« New, Higher Salary Levels « New, Advanced Educational Program: A 
nearby graduate center, established in conjunction with Rensselaer 
Polytechnic Institute, offers training toward advanced technical degrees. 
All employees accepted for courses are eligible for tuition assistance. 
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431 potyviny PIPE 


Nationa! Tube Div., U.S. Steel Corp.—Bulletin 
24 gives properties and specifications of both high 
impact and normal impact polyvinyl chloride 
pipe A section covers installation procedures 
lhe chemical resistance of the plastic pipe is com 
pared with pipe of other materials 


432 viBRATION MEASUREMENT 


General Radio Co.—A (4-page booklet, ‘‘Mea 
surement of Vibration,’’ covers vibration terms 
and typical examples and applications. Vibra 
tion-measuring instruments are described and 
illustrated 


433 MAGNESIA INSULATION 


Aero Research Instrument Co.—A bulletin on 
swaged magnesia insulation is illustrated with 
the various designs of their construction and 
uses. Instructions on attaching the connectors 
and making thermocouple junctions are in 
cluded 


434 TiME-FILL DIAGRAMS 


Hays Mfg. Co.—A series of specific time-fill 
diagrams are available to assist engineers in cal 
culations of time-fill requirements. The dia 
grams pertain to the firm's valves 


435 pressure VESSELS 


L. O. Koven & Bro., Inc.—Bulletin No. 550 
illustrates and describes mixers, kettles, vacuum 
and pressure vessels, autoclaves, evaporators 
impregnators, condensers, stills, extractors, tanks 
standpipes, piping, stacks 
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436 FLOW REGULATOR 


Waterman Engineering Co.—An _ illustrated 
bulletin covers an adjustable flow regulator that 
is adapted for panel mounting on systems re 
quiring a variable adjustment of the flow rate 
over a wide operating range 


437 steEREOMICROSCOPES 


Bausch & Lomb—A catalog discusses principles 
and equipment used in connection with stereo 
microscopy. A guide to the selection of stereo 
microscopes and accessories is included, along 
with reproductions of specimens seen through 
this medium 


438 INSULATION, REFRACTORIES 


Johns-Manville—A 52-page bulletin illustrates 
and describes eleven lines of products: insulations 
and refractory products; transite asbestos-cement 
pipe; packings and gaskets; electrical products; 
Celite diatomite filter acids and mineral fillers; 


Celite diatomite catalyst carriers and metal 
Raschig rings synthetic silicates friction 
materials; pipe protection materials; floorings 


439 DUAL DRIVE ADAPTER 

F. W. Stewart Corp.—A bulletin covers a dual 
adapter for use in conjunction with flexible shaft 
drives where more than one unit is to be driven 
from the same power source 


440 cope PRINTERS 


Pannier Corp.—A bulletin illustrates and de 
scribes special code printers use for marking 


sheet products. Included is a sheet surface 
printer, drum type printing roll, handle-feed 
single wheel printer, adjustable multi-wheel 


printer, and shaft feed drum type printing unit 


QW Cottalogs LATEST INDUSTRIAL LITERATURE 


441 PNEUMATIC CONVEYORS 


National Conveyors Co., Inc.—Catalog P-56 
shows uses of pneumatic conveyors for ash re 
moval in steam plants; collection, processing and 
reclamation of cutting oils, chips and borings in 
the metal working industry; and the handling of 
dry, pulverized or granular materials in other 
industry 


442 COMPRESSED AIR 


Hankison Corp.—An article reprint discusses the 
removal of contaminants from compressed air 


443 sTAINLESs STEEL PIPE 


Pypon Co.—Catalog 53 illustrates and describes 
Stainless steel welding fittings and welded pipe 
Elbows, returns, stub ends, caps, concentric and 
eccentric fittings are shown Specifications and 
dimensions are tabled 


444 BOILER SERVICE VALVES 


Everlasting Valve Co.—Bulletin describes the 
Everlasting Quick-Opening and Slow-Opening 
Straightway Valves, Angle Valves, Y Valves, and 
Duplex Blow-Off Units, with specifications, mate 
rials of construction, and dimensions of each type 
Illustrations include details of design, sectional 
and exploded views, and explanations of operation 
of the valves A section of the bulletin also de 
scribes Everlasting Valves for fire protection 


445 v-set prives 


Allis-Chalmers Mfg. Co.—Bulletin 20B6051 
carries the procedure for figuring ‘‘“Texrope”’ 
V-belt drives by means of tables, together with 
examples of how to use the engineering informa 
tion given The bulletin also describes ‘‘Tex 
cope” belts, sheaves, and speed changers 


446 iE CASTING 


Parker White Metal Co.—A booklet contains 
American Die Casting Institute standard spec 

ifications, tolerance tables and physical properties 
of die casting alloys. The material has been 
compiled to help engineers and buyers make more 
effective use of the design, material and cost sav 

ing advantages of die cast component parts 


447 TECHNICAL BOOKS 


Lefax Publishers—Over 2000 listings of Lefax 
pocket-size technical books are contained in the 
newly revised 1956 Lefax list of technical data 
sheets. Condensed, mathematically accurate 
source materials for engineers, construction men 
technical workers, and technical students. Each 
book consists of approximately 140 pages of easily 
read tables and data in pocket-size, loose-leaf 
form for handy reference right on the job 


448 cENTRIFUGAL PUMPS 


American-Marsh Pumps, In:.—i-page Bulletin 
) describes horizontal split case, single stage 
double suction centrifugal pumps. Types HLM 
and HIM for wide range of capacity and head 
conditions. Large sectional view explains 18 im 
portant features Specifications performance 
data and dimension tables are included 





449 GAs UNIT HEATING 


Reznor—Technical and application data on the 
use of gas unit heating is illustrated and described 
in a 20-page bulletin, SA-541 Diagrams and 
tables outline specifications, gas line require 
ments, and heat loss estimating factors 


450 GROOVING TOOL 


Waldes Kohinoor, Inc.—Catalog No. GT2-53 
presents general information, engineering specifi 
cations, and manufacturing technical data for the 
Waldes Truare grooving tool. The manual is il 
lustrated with a number of tool setups and ex 
plains the functioning of the tool, particularly its 
economic performance on recessing operations 
It also includes typical applications, dimensions 
and conversion tables, and ordering specifications 
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451. FLuip coupPLINGs 


Twin Disc Clutch Co.—Bulletin No. 144-D gives 
installation and performance data on fluid coup 
lings Complete with diagrams and drawings 
the bulletin shows the use of the firm’s couplings 
on any type of industrial equipment powered by 
electric motors or internal combustion engines 
from *#/4 to 850 hp 


452 HEATERS 


Dravo Corp.— Bulletins B and 552 cover 
the firm’s forced air space heaters for comfort 
heating, year-round ventilating, tempering make 
up air, process drying, heat curing The units 
are direct fired by oil, gas or combination fuels 


> 
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453 HYDRAULIC PUMPS 


American Engineering Co.—Two bulletins cover 
high and low pressure hydraulic components 
One describes variable discharge pumps with 
capacities from 1 to 66 gpm with pressures to 
3000 psi; another, constant discharge pumps of 
3 to 100 gpm, 5000 psi 





454 o-rincs 


Goshen Rubber Co., Inc.—A 12-page brochure 
gives detailed information on compounds, groove 
dimensions and sizes of O-rings Diagrams of 
typical applications are included 


455 wyDRAULIC PRESS 


Denison Engineering Co.—Bulletin 120C has 24 
pages of facts and figures about Denison hydraulic 
Multipress designed to perform hundreds of jobs 
requiring 1 to 75 ton pressures. It is available 
in 10 frame sizes. bench and floor models. Stand 
ard accessories include servo-control, index table 
dial feed, stock feed, foil marking accessory 


456 PACKAGED BOILER UNIT 


Fitzgibbons Boiler Co.—Catalog FPB-10 de 
scribes a new packaged boiler unit as a completely 
coordinated low-pressure heating package, fire 
tested at the plant and shipped ready to operate 
with oil, gas or combination An exclusive fea 
ture is the water-jacketed rear furnace wall that 
eliminates the need for rear refractory. Thirteen 
sizes range from 39 to 464 hp 


457 PARALLEL SHAFT GEAR DRIVES 


Link-Belt Co.—The firm’s line of parallel shaft 
gear drives is described in a new 32-page book 
no. 2619 Listed are 39 standard size single 
double and triple reduction drives, permitting a 
standard ratio selection from as small as 1.2:1 to 
as large as 323:1, with capacities of more than 
2000 hp Book also contains engineering data 
including simplified horsepower tables, dimen 
sions, and overhung load capacities for selection 
from the standard line Base-plates and built-in 
backstops are also covered 


458 pirect FIRED HEATERS 
Arthur A. Olson & Co.—Bulletin AIA No-30-B-1 


illustrates and describes stainless steel direct 
fired heaters with capacities of 300,000 to 2,000, 
000 Btu output A cutaway photo and a table of 
general dimensions are included 


459 stoxer PIERS AND SILLS 


Bernitz Furnace Appliance Co.—Brochure de 
scribes advantages of air-cooled ‘‘Carbofrax"’ 
piers and sills in new construction as well as re 
placement Pictorially depicts typical instal 
lations Points up savings in maintenance and 
boiler outage or downtime, improved combustion 
and elimination of spalling, fly ash and clinker 
adhesion 


460 rursine PUMPS 


Roy E. Roth Co.—Bulletin No. 107 describes and 
illustrates the firm’s new line of regenerative tut 

bine pumps designed for boiler feed service with 
boilers up to 1000 hp and operating at pressures up 
to 300 psi These pumps are two stage Ten 
models in the 2000 series and nine models in the 
3000 series are available in standard fitted, bronze 
fitted, all iron and all bronze construction 


461 ALUMINUM CASTINGS 


Thompson Products, Inc.—An 8-page booklet il 
lustrates and describes the company’s facilities for 
ma ing aluminum and magnesium castings for 
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electrical, commercial, automotive and aircraft 
use A section of the booklet covers various 
castings made for each of these industry groups 
andJanother section discusses the firm's engineer 
ing, production, machining and quality control 


462 bust COLLECTOR 


Ducon Co.—Technical literature gives data on the 
firm's series of UW-3 centrifugal wash collectors 
The collectors, described as package units, com 
bining exhauster and precipitator components 
have been extensively used to control dust and 
fumes and to reclaim materials. They have 
handled carbon black, limestone, pigments and 
glazing particles with efficiencies of more than 
99 per cent by weight 


463 FLEXIBLE METAL HOSE 


Flexonics Corp.—A 12-page catalog covers line o 
Flexon flexible metal hose. The three main types 
of flexible metal hose and their specifications are 
given, typical applications are told, couplings 
available described, and a chart on how to select 
metal hose is included. 


¢ 


464 CHROMIUM PRODUCTS 


Van der Horst Corp.—A bulletin covers, in ques 
tion and answer style, the properties and applica 
tion of the firm's Porus-Krome, a pure hard 
chromium applied to cylinder bores and other 
bearing surfaces by a process which produces pores 
to hold lubricating oil 


465 INTERFEROMETER 


Link Aviation, Inc.—A leaflet is available de 
scribing the Link Fringecount micrometer which 
is a measuring device using the light interference 
principle Measurements up to two inches are 


New Cottabogs LATEST INDUSTRIAL LITERATURE 


possible, with accuracy claimed of one millionth 
of aninch. Gage blocks, plug gages, and ball and 
roller bearings measured, and flatness checked 


466 CONVEYOR APPLICATION 

Falk Corp.—Report 550902 illustrates the appli 
cation of speed reducers and flexible shaft coup- 
lings on conveyor drives in a large, modern lime 
stone quarry 


467 AFTERCOOLERS, SEPARATORS 


R. P. Adams Co.—Bulletin 711 indicates ways in 
which aftercoolets and separators can save money 
for firms using compressed air Included is a 
step-by-step checklist that shows how much 
moisture is being carried through a system Cut 
away illustrations and size charts of the equip- 
ment are included 


468 prart INDUCERS 

L. J. Wing Mfg. Co.—A 16-page booklet covers 
draft inducers for heating boilers and for power 
plants. The units are of packaged design, fac- 
tory assembled, horizontal or vertical discharge 
with gas inlets on either side or top or bottom 
Fan bearings are air cooled and pre-lubricated 
Also included are illustrations of applications of 
the company’s units and a discussion of the ad 
vantages of correct draft in industry 


469 mICROHONING 

Micromatic Hone Corp.—A 32-page, two-color 
illustrated catalog contains description of the 
cylindrical and flat microhoning process and 
equipment, specifications and work capacities of 
horizontal, vertical and microflat machines; auto 
mated microhoning; representative range of tools 
fixtures and abrasives; short explanation of auto 
matic size control; availability of job service, film 
and literature aids 





“Long after price is forgotten 
Quality is still remembered”’ 


Golden-Anderson has never sacrificed quality 


just to ‘‘close the order.’”’ For over 50 years 
we have been designing and manufacturing 
valves that give dependable operation . . . 
that need little maintenance . . . that last a . 


lifetime. 


Let our experience and know-how work for 


you, too. 


Technical bulletins, describing 
each of our valves in detail, gladly 


sent on request. 


OLDEN 
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BN Clee Siiaty Company 
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DIHEDRAL 
COUPLINGS 


safeguard ALLIANCE CRANES 


against misalignment 


Weaving, twisting, high torque, sudden 
starting and stopping and heavy loads are 
being handled on many Alliance Cranes by 
Ajax Dihedral Couplings. Ajax Dihedral 
Couplings protect motor housings and 
bearings, winches, and running gear. 


Ajax patented dihedral tooth design has less clear- 
ance than conventional gear type couplings. More 
tooth strength is provided under misalignment than 
is possible with any other tooth shape. Load is dis- 
tributed at center of teeth at the point of greatest 
strength. Johns-Manville ‘“‘Clipper’’ Seals keep lub- 
ricant in and foreign matter out. 

Design engineers are invited to get the facts on 
Ajax Dihedral Couplings on this basis, — if you 
have alignment or misalignment troubles you can’t 
afford to be without Ajax Dihedral Couplings! Tell 
us your troubles. 

















AJAX FLEXIBLE COUPLING CO. INC. 


REPRESENTATIVES 
IN PRINCIPAL CITIES 
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location of oil seals. 


Cutaway shows Ajax patented 
DIHEDRAL tooth design and 
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470 pLuG VALVES 


Homestead Valve Mfg. Co.—A 28-page reference 
book, No. 39-5 shows lubricated plug valves in 
full-port and venturi types, sizes up to 20 in 
with a choice of standard, round port or diamond 
port plugs Engineering information includes 
principal dimensions, types of control, metals 


471 HIGH-SPEED QUENCHING OIL 


Shell Oil Co.—An 8-page folder describes Voluta 
oil 23, a premium quenching oil designed for 
maximum speed with minimum distortion. The 
booklet explains the mechanics of hardening, and 
includes center cooling curves for several test oils 
hardness curves for standard quench cones, and 
photos of the test cones sectioned after hardening 


472 ForRGINGs 

Drop Forging Assn.—A six-page booklet, en- 
titled ‘‘Management Guide to the Use of Forg 
ings,”’ states the advantages forgings offer to the 
designer, metallurgist, purchasing agent and 
executives 


473 pire INSULATION 
Philip Carey Mfg. Co.—Literature describes a new 


universal pipe and block insulation from all tem- 
peratures from 100 to 1600 F, for oil stills, ovens 
boiler walls, breechings, furnaces 


474 GAGES AND INDICATORS 


Ernst Water Column & Gage Co.—Bulletin 
3-14-55 has been released, covering some of 
Ernst specialties, such as bronze, iron, and stain 
less steel liquid-level gages; also trycocks, il- 
luminators, and flow indicators 


475 AUTOMATIC SCALE 


Exact Weight Scale Co.—A four-page bulletin 
illustrates and describes automatic scales and 
auxiliary equipment for weighing, classifying and 
sorting products in precise over, under and correct 
weight groups 


476 BALL BEARINGS 


Federal Ball Bearings Co.—Catalog D-1 contains 
24 pages of dimensional tables for selection of 
ball bearings according to size, and assists in the 
identification of ball bearings for which a re 
placement is required Both metric and inch 
measurements are shown. Catalog also includes 
interchange and conversion tables 


477 AUTOMATIC VALVES 

Rivett Lathe & Grinder, Inc.—Hydraulic valves 
solenoid controlled and panel mounted, are 
illustrated and described in eight-page Catalog 
No. 261 This catalog describes Rivett Solenoid 
4-way Subplate Mounted 


478 CcORROSION-RESISTANT CASTINGS 


Shenango-Penn Mold Co.—Bulletin 151, 6 pages 
shows photographs of typical centrifugal castings 
produced by the company in Meehanite and Ni 
Resist metals and other special iron alloys 


479 FORGED STEEL FITTINGS 

W-S Fittings Div., H. K. Porter Co.—New 24 
page catalog, A-3-56, describes line of W-S 
forged carbon steel pipe fittings in screw-end and 
socket-welding types for high pressure service 
Included are engineering specifications, dimen 
sional data and other technical information 
Applications are also described and illustrated 


480 MINIATURE BALL BEARINGS 

Landis & Gyr, Inc.—Twelve-page catalog covers 
RMB miniature ball bearings in five types, in 
addition to special series and miniature roller 
bearings. Engineering and design data are ap 
pended. Illustrations of typical applications are 
given for each type 


481 smOKE DENSITY ESTIMATOR 

Mine Safety Appliance Co.—Leafiet and tech 
nical article reprint describe the operation of the 
MSA Smokescope, an optical instrument for 
making estimations of the density of smoke in 
stack effluent. The instrument uses comparison 
with a reference disk. 


482 PusH-PULL CONTROL 

Controlex Corp. of America—Four-page bulletin 
describes precision built push-pull control con 
sisting of a solid, flexible stainless steel blade mov 
ing between rows of stainless steel balls and 
housed in a flexible tubing 
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STOCK CARRYING EXPENSES 






It Costs You 


ty 
i Mi STORAGE FACILITIES 
To 


A Minimum of 


120% A YEAR ca lie 


as FREIGHT AND CARTAG 
to Stock E EIGHT AND CARTAGE 


1000" WORTH [=i 


DEPRECIATION AND OBSOLESCENCE 


of Industrial Supplies ..- 
YOUR JOBBER 3 eS 


does it for You 





Stock carrying costs are worth the careful con- 


sideration of every company in industry. The 


figures here are the findings of INDUSTRIAL 
DISTRIBUTION magazine from an analysis of plant 





cost studies. But this saving is only one of nu- 


merous advantages the industrial jobber offers 











you. Others are: time-saving in delivery, ordering 











strial Distribution.” 


du " ‘ . 
cost determined from survey made by “In convenience, technical assistance, etc. 


¥ Minimum 


Your MIDWEST Jobber Can Save You Money 


In addition to the savings indicated above, the 
Midwest jobber offers you a substantial further 
saving in Midwest “Long Tangent” Elbows. These 
give you from 21% to 42% more elbow for the 
same price and permit better piping design. Ask 


our jobber for Catalog 54 to get all the facts. 
7407 


“LONG TANGENT” 


MIDWEST PIPING COMPANY, INC. 
ELBOWS Main Office: 1450 South Second Street, St. Louis 4, Mo. 
Plants: St. Louis, Clifton, N. J. and Los Angeles 

Sales Offices: 


New York 7—50 Church St. e Chicago 3—79 West Monroe St. 

Boston 27—426 First St. e Los Angeles 33—520 Anderson St. 

Houston 2— 1213 Capitol Ave. @ Tulsa 3—224 Wright Bidg. 
Cleveland 14—616 St. Clair Ave. © Miami 34—2103 Le Jeune Rd. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 
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OPPORTUNITY 


TO SUCCEED... 
Rewards by Merit 


Engineers at all levels of experience are 
given the opportunity to develop fully 
their skills and explore their interests . . . 
to assume responsibility ... and to advance 
through achievement. Every six months the 
engineer's record is reviewed to evaluate 
his ability. With a variety of projects in- 
volving jet aircraft accessories, as well as 
propellers . . . continuing expansion has 
created openings for engi s in: 


® DESIGN @ DEVELOPMENT 
@ TEST @ VIBRATION 
e@ METALLURGICAL and/or 
CHEMICAL 








Please send resume 
to Mr. Kellogg Smith 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 
33 Bradley Field Road, Windsor Locks, Connecticut 
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483 AUTOMATION MACHINERY 


Barth Corp.—New 44-page catalog shows special 
automation machinery, tools, dies, stampings 
servo mechanisms, electric control panels, etc 
produced for the automotive, aircraft and ap 
pliance industries. 


484 BoiLeRs AND STOKERS 


James Leffel & Co.—Bulletin 236 gives descrip 
tive and specification information and perform 
ance data on the firm's gas-, oil-, and coal-fired 
Scotch boilers and on underfeed stokers for use 
with Scotch boilers. 


485 RETAINING RINGS 


Eaton Mfg. Co., Reliance Div.—A catalog de 
scribes the design and application of the firm's 
line of snap bearing lock and retaining rings 
spring lock washers spring washers—pre 
assembled on bolt or screw—self-tapping screws 
one-piece hose clamp, 


486 PRECISION INSTRUMENTS 


Bendix Aviation Corp., Friez Instrument Div. 
Catalog No. 11 covers precision instruments for 
meteorological and industrial applications as 
well as numerous related devices for home and 
factory 


487 BEARINGS, BUSHINGS 


Cleveland Graphite Bronze Co., Div. Clevite 
Corp.— A 16-page Catalog gives data on engineer 
ing, material analyses and applications of bear 
ings, bushings, wear plates, thrust bearings and 
related products 


488 CONDENSER, HEAT EXCHANGER 


Bridgeport Brass Co..-A_ 162-page illustrated 
handbook covers copper alloy tubes for con- 
densers, heat exchangers, evaporators and gen 
eral piping used in power plants, ships, oil re- 
fineries, chemical and petrochemical plants and 
process industries 


489 smoKe ALARM 


Heat-Timer Corp., Standard Instrument Corp. 
Div.—-Literature covers a smoke density indica 
tor-alarm, an indicating smoke alarm, smoke 
alarm units, and a combustion control for rotary 
cup oil burners 


490 pROcEsS HEATING EQUIPMENT 


Union Iron Wks.—A four-page folder illustrates 
and describes vaporizers and forced circulation 
liquid heating and cooling units for use in the 
process industries Diagrams and dimension 
tables of the units are included 


491 ANALOG COMPUTING COMPONENTS 


George A. Philbrick Researches, Inc.—-A 16 
page Catalog covers line of electronic analog 
computing components It graphically demon 
strates the use of the modular concept in building 
a computor installation 


492 TRACING PAPERS 


Latmer Sales Co.—A folder contains samples of 
tracing papers with 4 X 4 non-reproducing cross 
sections. A price list is included 


493 sPECIAL ALLOY STEEL 


Jones & Laughlin Steel Corp.-_A 40-page Book- 
let contains case histories of Jalloy heat treated 
special alloy steel plate in such uses as trailer 
bodies, ore chutes, shovels and dipper sticks, pick 
ing tables, structural members, hammers, grader 
blades, dump truck, bottom line plates 


494 opTICAL COMPARATORS 


Jones & Lamson Machine Co.—-Catalog No 
402-C illustrates and describes ofitical compara 
tors. Typical applications are tovered, and dia 
grams show the principles of construction and 
operation of the various units 


495 AUTOMATIC BAR MACHINE 


National Acme Co.—A 10-page Catalog il 
lustrates and describes the new Model M single 
spindle automatic bar machine, a universal, fully 
automatic metalturning lathe which can sustain 
fine tolerances at the fastest speed that tungsten 
carbide and high speed tools can be safely op 
erated 
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Be sure 
your company 
takes advantage 


of the 
FREE PRODUCT LISTINGS 


in the 
directory section 


of the 
1957 MECHANICAL CATALOG 





Mechanical 
and 


The editors of 
Catalog are expanding 
improving the directory sec- 
tion to make it of even greater 


service to you of even 
greater value to manufactur- 
ers of products used and 
bought by mechanical engi- 


neers in industry. 


Listing guides have been sent 
to 4,500 companies to enable 
them to conveniently check 
off products they wish listed in 
this valuable reference book. 
Your company has _ received 
one of the guides. If it has 
not been returned to us, you’ll 
do your company and the 
Society a great favor by ex- 
pediting its return. If your 
company has not received a 
free product listing guide, 
drop us a line and we'll for- 
ward one immediately. By all 
means, be sure your company’s 
products are listed in the direc- 
tory section of the 1957 MC. 
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Published annually as a service for members by 


THE AMERICAN SOCIETY OF 
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29 West 39th Street New York 18,N. Y. 
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496 spiRAL-wOUND GASKETS 


Flexitallic Gasket Co.—A 28-page general Cat 
alog illustrates and describes standard and non 
standard flange gaskets and boiler gaskets. Con 
struction features, gasket design and materials 
specifications and characteristics, bolting data 
facing dimensions and wall thicknesses of welded 
and seamless steel! pipe are included 


497 HUMIDITY CONDITIONING 

Kathabar Div., Surface Combustion Corp.—An 
18-page Booklet shows applications of humidity 
control equipment in various industries Prob 
lems, solutions and results of 12 case histories are 
included, along with data on how the system 
works 


498 .irt trucks 

Hyster Co.—A Catalog describes new UC-30 and 
YC-40 Monomast lift truck models hese units 
feature a single upright or mast, and may be 
equipped with the extensive line of Hyster job 
attachments 


499 pipe FITTINGS, FLANGES 


Tube Turns Plastics, Inc... Unplasticized poly 
vinyl! chloride pipe fittings and flanges are the 
subject of a new booklet It discusses industrial 
applications of PVC piping and gives complete 
specifications for threaded and socket types o 
fittings and flanges, in both normal and high im 
pact grades 


500 ELEVATOR CHAINS 

Beaumont Birch Co.—- How service life of elevator 
chains can be increased from 300 to 400 percent 
over conventional chains is stated in Catalog 
DC-855 Dimensional drawings, tables of physi 

cal properties and relative corrosion resistance for 
various types of chain metals are included De 

tails on wheel pitch diameter, bore and weight are 
given 


501 TANk, VESSELS 

Nooter Corp.—A 48-page Catalog describes facil 
ities, workscope, techniques in custom fabrication 
of steel and alloy plate for processing industries 
Corrosion data tables for various metals are in 
cluded 


§02 ATOMIZING DEAERATOR 


Cochrane Corp.—-Bulletin No. 4635 describes 
requirements and principles of deaerating by 
atomization, and the variety of combinations in 
heaters and storage tanks available from the 
company. The atomizing deaerator is also 
adaptable to marine applications 


503 stEAmM PLANT EQUIPMENT 


Yarnall-Waring Co.—A _ 12-page bulletin de 
scribes the full line of “‘Yarway’’ steam plant 
equipment high, medium, and low pressure 
blow-off valves, water columns and gages, remote 
liquid level indicators, expansion joints, steam 
traps and strainers, spray nozzles 


504 piPiING INSULATION MANUAL 


American Gilsonite Co.—A 20-page Booklet 
covers the methods of application of Gilsulate, a 
new insulation for hot underground pipes It 
describes the three grades, how to determine 
ditch size for various pipes and types of soil, and 
gives sample problems 


505 steeL GRATING 

Blaw-Knox Co.—A 16-page bulletin illustrates 
and describes electroforged steel grating and 
treads for plants, sidewalks, stairs A table of 
safe loads is included 


506 soLENoiD PILOTS 

Spence Engineering Co.—A four-page bulletin 
describes several types of solenoid pilot for use 
with regulating valves in steam, air, gas and liquid 
service. Schematic diagrams of typical applica 
tions are included 


507 PLOTTER, RECORDER 

Librascope, Inc.—An eight-page bulletin illus 
trates and describes X Y plotters and recorders for 
application in research facilities, computer sys 
tems, controls and data handling systems 


508 sBuLk MATERIALS HANDLING 
Hewitt-Robbins, Inc.— Bulletin 1029 covers bulk 


materials handling systems and equipment for 
solid and liquid materials handling, dry clas 
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FLEXON® 





Control Motion, Minimize Noise 
In Water Distribution Lines 
With Flexon’ Flexible Connectors 


FLEXON® 


The Complete Line 
for good connections 


REX-WELD 
corrugated metal hose is 
available in stainless steel, 
steel, bronze and alloys; sizes 
4” through 24”, 1.D.; for 
burst pressures to 18000 psi. 
REX-FLEX 
corrugated stainless steel hose; 
sizes 44” through 6”; working 
pressures to 3100 psi. 
REX-TUBE 
interlocked and square 
locked type hose and 
tubing in steel, bronze, stainless 
steel and other alloys; sizes 
¥,” through 12”, 1.D. for low 
and moderate pressures and 
for use as conduit, ducting, 
exhaust, protective armor, etc, 


CATALOG No. 152 
gives basic specifications and 
application data for Flexon 
Metal Hose. Write for your 
copy, today. 
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Vibration problems? . . . noise problems? 
Rex-Weld Flexible Connectors can solve 
them for you. The installation illustrated 
is a good example. Rex-Weld Connectors 
installed on centrifugal water pumps eliminate 
vibration in the hot water circulating lines 
— keep noise out of the system. 


The economy of Rex-Weld connections 
is measured by the years and years of 
maintenance-free leak-proof service they give. 
They are quality-made of corrugated bronze, 
steel or stainless steel, braided or unbraided. 
Rex-Weld flexible connectors will isolate 
vibration in your piping system and eliminate 
the loosening and unnecessary fitting wear 
that can result from uncontrolled vibration. 


Wherever vibration, motion, misalignment 
or expansion and contraction indicates 
the use of flexible connections specify 
Flexon® Metal Hose. Your local Flexonics 
Distributor will be happy to make specific 
recommendations to suit your requirements. 


RW-26 


FIEXON Flexonic | 


] 


QUALITY 


1305 S. THIRD AVENUE, MAYWOOD, ILLINOIS 


CHICAGO METAL HOSE 
DIVISION 








FORMERLY CHICAGO METAL HOSE CORPORATION 





Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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1000 2000 3000 4000 $000 6000 
GALLONS PER MINUTE 


Do you need pumping capacity? 
--- or head?...or both? 


With these two groups of Goulds 
centrifugal pumps you can meet an 
extremely wide range of pumping re- 
quirements. 





For volume pumping, 19 sizes of the 
Fig. 3405 single-stage, double-suction 
pump provide capacities up to 6,400 
GPM, and heads to 280 ft. 


Goulds Fig. 3405 single stage pump. 


For greater pressure requirements 5 
sizes of the Fig. 3305 two-stage pump 
provide heads up to 1,000 ft., and 
capacities to 1,200 GPM. 





Goulds Fig. 3305 two-stage pump. 


Both of these groups of pumps have pumps in both groups. 
important new design and construc- We'd like to send you additional 
tion features that insure efficient details about these pumps, includ- 
operation and long life. Yet, because ing specifications and performance 
so many of their parts are inter- curves. Just write for Bulletin 721.6 
changeable, you can cut your parts about the Fig. 3405 single-stage 
inventory in two—or better. pumps, and Bulletin 722.6 about the 
For example, you need only 3 Fig. 3305 two-stage pumps. We'll 
different shafts for all 24 sizes of be glad to send you copies of both. 
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sifications, feeding, blending. Typical instal 
lations are shown, along with phetos of machinery 
and industrial rubber products manufactured by 
the firm. 


509 mMoTOR CONTROLS 


Clark Controller Co.—An 84-page catalog covers 
manual and magnetic across-the-line starters, 
motor control centers, reduced voltage and syn 
chronous motor starters, high voltage across-the 
line starters, a-c and d-c contacters, a-c and d-c 
relays. Specifications and dimensions of all 
units are diagrammed and tabled 


510 ol AND GAS FIRED BOILERS 


S. T. Johnson Co., Mears, Kane, Ofeldt, Inc. 
Div.—Bulletins 2-K, 6-H, 7-D and 4-H cover 
line of gas, oil and combination oil and gas fired 
boilers from 1 to 30 hp, with the necessary auto 
matic boiler feeds 


511 seLF-ALIGNING BEARINGS 


Southwest Products Co.—Catalog No. 551 con- 
tains diagrams and specifications on Monoball 
self-aligning plain bearings and self-aligning rod 
end bearings 


512 ROTATING SERVOMECHANISMS 


Norden-Ketay Corp., Precision Components 
Div.—Four-page bulletin No. 376 gives specifica 
tions and characteristics of a complete line of two 
phase servo motors, synchro receivers, synchro 
control transformers, synchro transmitters, in- 
duction motors, tachometer generators, pancake 
synchros, and resolvers 


513 CONTOUR MEASURING 


Bausch & Lomb-A catalog illustrates and de 
scribes a contour measuring project for industrial 
measurement, comparison and inspection Dia- 
grams showing how the unit operates are included 


514 poLyeTHYLENE 


Koppers Co., Chemical Div.—Bulletin C-5-216 
illustrates and describes the properties, processing 
and application of an improved polyethylene 
material Sections cover heat resistance, rigidity, 
chemical resistance, low temperature toughness, 
tensile strength 


515 UNDERGROUND PIPE INSULATION 


American Gilsonite Co.—A four-page Bulletin 
gives tips on the uses and installation of a new 
insulation for hot underground pipes. It ex 
plains how the material protects pipes against 
corrosion caused by acids and alkaline ground 
waters, and against bacterial action, roots and 
electrolysis 


516 RECORDING CHARTS 

Technical Charts, Inc.—A new 12-page catalog 
outlines services in producing recording charts for 
standard and special instruments. It includes 
samples of both dial and roll type charts. The 
method of production of over 8000 different 
standard charts is outlined. Technical infor 
mation is given on requirements for special charts 


517 FILTRATION EQUIPMENT 


Croll-Reynolds Engineering Co., Inc.—Bulletin 
describes the company’s method of filtration 
Also included are specification data on sizes and 
capacities and a listing of the company’s filtration 
facilities such as laboratory, pilot plant demon 
strators and special engineering services 


518 oit FIELD EQUIPMENT 

Lufkin Foundry & Machine Co.—Catalog No. 
56 lists specifications, descriptions and principal 
dimensions of conventional beam-type pumping 
units, air balanced pumping units, hydraulic 
long stroke units and gas engines for oil field ap 
plications 


519 PLUG-IN COMPUTING AMPLIFIERS 


George A. Philbrick Researches, Inc.—A 32- 
page Booklet describes specific uses of plug-in 
amplifiers for analog computing. Summing, 
scaling, integration and differentiation plus com- 
binations of these and other linear and non-linear 
transformations are shown with definite circuits. 


§20 ELECTRIC WELDED TUBING 

Jones & Laughlin Steel Corp.—Literature gives 
specifications and characteristics of Electricweld 
tubing and its application on automobiles and in 
bicycle and furniture frames 
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521 REDUCING FLOW CAMERA 


Peerless Photo Products, Inc.—Eight-page bul 
letin illustrates and describes improved Neoflow 
continuous flow reducing camera for engineering 
drawing reproduction rhe unit is said to save 
reproduction materials, save shipping costs, save 
filing space, speed print production and assembly 
operations 


§22 Brass MILL PRODUCTS 


Bridgeport Brass Co.—A 170 page illustrated 
handbook on brass mill products covers copper 
base alloys, strip and sheet, rod and wire, tubing 
metal working and contains tables, measure 
ments and historical data 


523 RECORDER 


Leeds & Northrup A 44-page technical publica 
tion illustrates and describes recorders which 
provide more than 2300 variations of measuring 
circuits, each developed for applications to cer 
tain types of measuring problems The variety 
of measuring circuits are described, along with 
the unit's balancing system, and types of instru 
ments available 


524 PLASTICS, FIBERS 


Spaulding Fibre Co., Inc.—An eight-page booklet 
lists mechanical, electrical and chemical proper 
ties, specific applications of fabricated parts 
general applications and applications classified by 
industries of plastics and fiber products 


525 NONFERROUS CENTRIFUGAL CASTINGS 


Shenango-Penn Mold Co.—Four-page Bulletin 
154, printed on heavy paper, provides a table of 
minimum physical properties, nominal chemical 
and comparative specification designa 
henango nonferrous alloys 
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526 TECHNICAL BOOKS FOR ENGINEERS 
Ronald Press Co.— Brochures containing detailed 
descriptions of current technical books on me 
chanics, engineering, aeronautics, industrial man 
agement, metallurgy, applied and physical sci 
ences, etc Practical reference works like the 
Ronald Handbooks, basic studies, and pioneering 
works on the latest engineering and scientific 
developments are included 


527 HIGH TEMPERATURE ALLOY 

Firth Sterling, Inc.—Literature covers specifica 
tions of three high temperature alloys for aero- 
nautical use. Composition, general characteris- 
tics, typical applications, forging, general heat 
treatment, corrosion resistance, welding proper 
ties, machinability, physical constants, tensile 
properties Hardness values and fatigue values 
are included for each metal 


528 VERTICAL TURBINE PUMPS 

Layne & Bowler Inc.—A 4-page bulletin illus 
trates and describes vertical turbine pumps for 
industrial and municipal primary water supply 
Cutaway photos show the pump features and a 
section of the bulletin gives background on the 
company's engineering and manufacturing facil 
ities 


529 russer, PLASTICS PRODUCTS 

General Tire, Industrial Products Div.—Catalog 
No. 786 gives basic specifications and application 
data on molded and extruded rubber products 
and extruded polyvinyl chloride, polyethylene 
and modified pve 


530 sTEAM DISTRIBUTING TUBE 

John J. Nesbitt, Inc.—Catalog 305-1 illustrates 
and describes new series T steam distribution 
tube type heating surface employing the principle 
of two steam passes in each distributing tube to 
eliminate stratification under modulated steam 


control Each tube serves two adjacent con 
densing tubes 


531 MECHANICAL CONSTRUCTION 

Dravo Corp., Machinery Div.—‘‘Engineering 
Constructors,"’ catalog No. 1200, describes the 
company’s mechanical construction services 
Prepared as a photographic story, the book shows 
typical examples of construction projects com 
pleted for steel mills, chemical plants, water works 
and the petroleum industry Introduction ex 
plains how a staff of experienced engineering-con 
struction specialists are equipped to consummate 
any type of working contract 


532 sTEAM, AIR TRAPS 

C. E. Squires Co.—A four-page bulletin covers 
steam and air traps for pressures to 600 psig 
Cutaway photos show features and flow capacities 
are tabled Accessory equipment is listed 


533 CONTROL SYSTEMS 

Daytronic Corp.—A 6-page folder illustrates and 
describes linear variable differential transformer 
measurement and control systems for indication 
and recording, automatic control, alarm or safety 
shutoff, oscillographic studies A discussion of 
LVDT operating principles is included 


534 PRECISION CASTINGS 

Crucible Steel Co. of America—A 16-page bul 
letin covers precision investment castings The 
company’s facilities are illustrated and described, 
and properties and composition of the castings 
are included 


535 TECHNICAL BOOKS 

The American Society of Mechanical Engineers 
1956 Catalog of ASME Publications is a 20-page 
descriptive price list of current books, standards 
codes, research reports, and periodicals published 
by the Society 
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which meet government specifications. 
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consult Ackerman Engravers. 


For complete details, write for Free 44 page Standard Dial Catalog. 
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458 Broadway, New York 13 
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New “G” Series 
This series of Dials and Dial Rings ore precision machined, calibrated 
and engraved to close tolerance. They are interchangeable and will 

bi including Vernier readings of le 


and 1/10 degrees of Arc. As many as 5 scale readings can be read 
. available in many sizes and finishes 
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stamping around periphery 
of round metal parts 





STAMPING 


FIXTURE 


Here’s your answer for fast, eco- 
nomical marking of the periphery of 
round parts up to 5” in diameter. 
Cradles and mandrels are used de- 
pending on part marked. Also adapt- 
able to marking of flat parts. 





Attractively 
Marked Part 
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536 rempcates 


Jergens Tool Speciality Co.—A portfolio contains 
48 tracing templates for strap clamp assemblies 
malleable and aluminum hand knobs, speed 
handles, speed bar knobs, revolving clamp as 
semblies and swing clamp assemblies 


537 VeNTILATED CLUTCH 


Fawick Airflex Div., Fawick Corp.—Bulletin 
ML.-102-A illustrates and describes a completely 
ventilated clutch design and built for heavy duty 
service Diagrams and dimension tables are 
used to show the various series of clutches avail 


tbie 


538 steam CONDUIT 


Stillwater Clay Products Co.—An engineering 
manual on steam conduit cevers specifications 
design, construction, insulation and installation 
of conduit over a wide range of applications 


539 HEATING EQUIPMENT 


Iron Fireman Mfg. Co.—A 60-page booklet 
covers engineering data on oil, gas and coal fired 
heating and power equipment It is designed 
not as a service manual, but to provide architects 
and engineers with information for better under 
standing the problems of fuel handling 
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540 EXPANSION JOINTS 


Solar Aircraft Co.—Catalog 66, 16 pages, covers 
Solar's convoluted couplings in nominal pipe 
size from '/: to 72 in. Couplings are designed to 
accomodate axial movements only, or axial and 
combination movements Formulas for cal 
culating various movements of the couplings are 
included 


541 speeD VARIATOR 


Cleveland Worm & Gear Co.—Bulletin K-22 
illustrates and describes a speed variator that 
provides indefinitely variable output speed over 
a range up to 9:1 from a constant speed power 
source. Operating characteristics, diagrams and 
cutaway drawings are included 


542 FireD INDIRECT 
HEATERS 


Brown Fintube Co.—Bulletin No. 551 covers the 
applications, advantages and types of fired in 
direct heaters for air, special atmospheres, cor 
rosive and non-corrosive gases, thermal chem 
icals, circulating oils, asphalt, and for super heat 
ing vapors, 
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543 AUTOMATIC CONTROLS 


Assembly Products, Inc.— Bulletin G-7 illustrates 
and describes automatic controls for heat, speed 
radiation, voltage, current, pH in industrial ap 
plications. The units are described as partic 
ularly adaptabie to automation applications 


544 TEFLON MOLDINGS 


Sparta Mfg. Co.—A 4-page flyer describes molded 
Teflon in thin sections and shapes, such as cup 
ball, or shaft seals, washers, gaskets, and dia 
phragms. A table of properties is included and 
typical products illustrated 


545 ruse EXxPANDERS 


Gustav Wiedeke Co.—A bulletin features pack 
age boiler, water tube boiler and condenser tube 
expanders Diagrams show typical applications 
and construction details of the units 


546 cHUCKING MACHINES 


National Acme Co.— Bulletin CM-51A illustrates 
and describes 4, 6 and 8 spindle chucking ma 
chines in capacities ranging from 5'/; to 12 in 
Construction features are shown in cutaway 
drawings Specifications and dimensions are 
tabled. 


Your NEW CATALOGS Guide offers readers of MECHANICAL ENGINEERING an opportunity to secure advertisers’ 
latest industrial literature available. In this issue there are 546 items to make selections from. For convenience an in- 
dex may be found on pages 43 and 44. Select desired catalogs by number, requests limited to 25 catalogs. Fill in 
coupon on page 44 and mail promptly. (Must be mailed on or before date given on coupon.) 
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tance of spray nozzles? Your — € out in EXTRA performance. Rely 
z may be commonplace or complex... but J on expert engineers for parts that 
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3265 Randolph Street 
Bellwood, Illinois 
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He - 
“put 
yourself 
Tus 
position 


A new engineering job with 
The Glenn L. Martin Co. in 
Denver, Colorado... 


An unusual opportunity to advance 
yourself professionally and achieve 
recognition early in life. A chance to 
apply your particular talents to new 
problems in missile engineering. 


MON Mis -Melehcelulielel-s Mom hire Mia 

lil -Mal-tela@Melmelil- Mola. Wuil-lalaeks 

most popular vacation lands... 
where the relaxation possibilities for 
skiing, fishing, camping, and 
outdoor fun are easily accessible. 


PLUS the value of living in Denver... 
re Musele (as Pmncol iene Inehodiale Mul-tige) sSeliiielal 
community which provides the ideal 
environment to settle and raise a family. 


MARTIN’S NEW DENVER DIVISION 
offers you opportunities that are 
nowhere else available. We ask you 
Engineers, Physicists, Mathematicians 
and Technicians to investigate these 
exciting opportunities ... and put 
yourself in one of the following positions: 


i: Rocket Propulsion Aeronautical Engineering 
Electronics Packaging Flutter and Vibrations 
Servo Design Stress and Weight Analysis 
Stability and Control Inertial Studies 
Test Engineering Reliability Studies 
Ground Support Performance 
Equipment Design Airframe Missile 


Write to: Emmett E. Hearn, 
The Glenn L. Martin Co. (Denver Div. 
Dept. C, Box 179, Denver 1, Colorado 
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Work Horse of Industry..since 1906 


The Terry Steam Turbine Company was 
incorporated in 1906 to manufacture 4 
workable and efficient prime mover that 
would operate with minimum mainte- 
nance. This prime mover was the solid- 
wheel turbine, which had been invented 
by Edward Clinton Terry a few years 
before. 

Although maintenance practice has im- 
proved vastly since then, the demand for 
the turbine has multiplied many times. 
Rising maintenance costs have actually 
increased the need for trouble-free oper- 
ation. 

Today, there are more Terry solid- 
wheel turbines in operation, and there are 
more built each year, than ever before. 
The explanation is simple. 

Here is a turbine with a virtually in- 
destructible wheel. Made of a single forg- 
ing of special composition steel, there are 
no separate parts to loosen or work out. 
As the only function of the blades is to 
form a series of pockets, any wear which 
may occur does not materially affect horse- 
power or efficiency. 

Blades will not foul. They have large 
clearances and are further protected by 
the projecting rims at the sides of the 
wheel. As the side clearances are also very 
large, end play can do no harm. 

These are a few of the reasons why the 
Terry solid wheel turbine has been the 
work horse of industry — since 1906. For 
the 7 story, send for a copy of Bulletin 
S-116. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 







































1906 was the year this turbine 
was built in Terry’s plant. It is 
believed to be one of the first 
small direct-connected turbines 
built for commercial use in the 
United States. 


TT-1203 
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NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Nuclear Reactor for 
Cancer and Other 
Medical Research 


This new reactor utilizes the proven 
homogeneous solution design based 
on the SUPO unit at Los Alamos— 
modified and adapted to the special 
needs of cancer and other medical 
research and therapy. To be built by 
ATOMICS INTERNATIONAL fora promi- 
nent southern California university 
Medical Center, the reactor will pro- 
vide a variety of radiological facilities 
—primarily high purity neutron and 
gamma beams with controlled expo- 
sure times in each. The thermal neu- 
tron flux at the central exposure tube 








is 1.7 x 10'* n/cm?-sec. at a power of 
50 Kw. 





Medical Reactor Test Facilities 
Gamma and Fast Neutron Facility—Gamma intensities of 1.3 reb/min/Kw and 
ntensities of 4 reb/min/Kw are available. 


fast neutron 
2. Thermal Neutron Facility—Provides neutron flux of 3.8 x 107 n/cm 2-sec. per kilowatt 
3. Gamma Radiation Area—Activity of the fission gases provides a radiation source in 
the gas handling equipment room. 


4. Multiple Specimen Irradiation Tube—One or more in the reflector. Each accommo- 











Gas handling system assembly for nuclear 


research reactor. This component, devel- 
oped by Atomics International, contains 
facilities for circulating the reactor atmos- 
phere, recombining the radiolytic gases, 
condensing the water vapor and return- 
ing water to the reactor core, in a closed 
cycle operation. Additionally, the tank at 
top which contains fission product gases, 
provides an intense source of neutron- 


free gamma radiation. 
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dates 16 samples. 


. Central Exposure Tube—A 


]-inch internal diameter tube through the center of the 


core permits access to maximum neutron flux. 


6. Pneumatic Tubes—Tangential to core. Also (not shown) are Beam Tubes— Radial to 
core, or through reflector tangential to the core. 


One Configuration of the thermal 
neutron facility provides a neutron 
flux of 3.8 x 10’ n/cm?-sec/Kw with 
a gamma ray intensity of only 0.1 reb/ 
min./Kw (reb—roentgen equivalent 
biological ). The fuel is Uranium en- 
riched in the U?*5 isotope in the form 
of UO2SO, dissolved in. light water. 
This fuel-moderator solution, cooled 
by chilled recirculated water, is con- 
tained in a stainless steel core tank 
surrounded by a graphite reflector and 
dense concrete shield. Radiolytic and 
fission gases produced in operation 
are handled in a closed-cycle, water 
recombination and return system, 


VISI|tON OF 


which eliminates any discharge of 
radioactive core effluents and permits 
the re-utilization of materials. 


Atomics International is a major 
reactor builder—experienced in the 
design, construction and operation of 
nuclear reactors for research and the 
production of power. If you are inter- 
ested in any phase of our activities, 
ATOMICS INTERNATIONAL is staffed 
and equipped tohelp you. Please write: 
Applications Engineering Service, 
Dept. ME-N1, ATomics INTERNA- 
TIONAL, P.O. Box 309, Canoga Park, 
California. Cable address: ATOMICcs. 


OMICS INTERNATIONAL 


NORTH 


AMERICAN AVIATION INC 


PIONEERS IN THE CREATIVE USE OF THE ATOM 
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WHY POWERS No. 11 REGULATORS 
Give BETTER CONTROL and Last Longer 















Better TEMPERATURE Control results from 
powerful bellows and minimum of valve stem 
friction. Valve Stem Lubricator aids easy 
movement of valve stem without binding. 
Double ply metal used in Powers bellows out- 
lasts ordinary single ply type. 





Air Compressors, Diesel 
< Engines, Fuel and Crude Oil 
Heaters and Treaters. 





SELF OPERATING 
Needs no Electricity. 


al 
U 














EASY TO INSTALL bronze union connec- 
tions for single and double seat valves thru 
2” save installation time and labor. 







@ 15 to 20 Years of reliable service is often reported by users of 
Powers Temperature Regulators. Since 1891 they have been 
noted for their sturdy construction and dependability. 





® Right type of Regulator and the right 
size valve is important for best control. getting the type best suited for your 
From Powers complete line of self oper- requirements. Call our nearest office or 
ating regulators and air operated tem- write us direct. 3400 Oakton St., Skokie, 


perature controllers you can be sure of Illinois. Offices in Chief Cities. 


“Vavewnoove THE POWERS REGULATOR COMPANY 


Seat for sizes above 2 


(c44) 
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FOR TRAILERS THAT DO NOT WEAR 
OUT. This Fruehauf trailer has sides 
made from thin sheets of. Stainless 
Steel, corrugated into walls that are 
only one inch thick. That’s why it can 
carry more cargo than trailers of 
other, heavier types of construction. 
Most joints are welded, an easy job 
with Stainless. There is nothing to 
corrode or loosen; in fact, no Stainless 
trailer has ever worn out! 


FOR HEAT RESISTANCE. This is a Lennox Crop Dryer. 
It burns 12 gallons of fuel oil per hour and has an input of 
2,000,000 BTU. Wherever the heat is most intense, type 
430 Stainless Steel is used. It is especially important for 
the combustion chamber and emitting tubes. 









tt 


FOR ARCHITECTURAL USE. This Dawson Floating Sill is made from 
type 302 Stainless Steel. It combines fine appearance with the en- 
during properties of Stainless Steel. The finished job is neat and 
trim, and it will last as long as the building. 















UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO * NATIONAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 

UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS STAINLESS STEEL 


SHEETS - STRIP + PLATES - BARS * BILLETS 
PIPE + TUBES + WIRE + SPECIAL SECTIONS 





STATES S788 & 





UNITED 
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proves itself at White Sands 
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n a hundred-mile strip of 

barren New Mexican soil, 

Uncle Sam has teamed up one 
of his newest and mightiest weapons 
of war—the guided missile—with 
one of science’s latest marvels—the 
ingenious electronic computer built 
by Remington Rand Univac. 


Closely associated to the guided mis- 
sile testing program, the Remington 
Rand Univac Scientific has proved 
a real short cut in the development 
of this new weapon which may play 
a vital role in any future war. The 
task of this “‘electronic brain”’ is to 
compute and analyze the enormous 
amounts of data taken from each 
firing of a missile and turn out the 
results in time for its use when the 
“ next missile is fired. This enables 
the corps of experts conducting the 
tests to push forward the program 
much faster than otherwise would 
have been possible. 
Each day at White Sands and 
numerous other places, the Rem- 
ington Rand Univac Scientific 
proves itself “First in Electronic 
Computer Systems’’, 

















At Univac® you will learn and grow with men who evolved much of 
the basic knowledge of computers . . . who designed and produced com- 
ponents being used by other manufacturers in the field . . . who set the 
standards that the others follow. All of the positions listed below offer a 
unique opportunity for advancement because of Univac’s expansion... 
our present facilities are running to capacity . . . new plants and labora- 
tories are under construction. 


1. Computer Sales Engineers 9. Electronic Engineers 
2. Technical Liaison Engineers 10. Mechanical Engineers 
3. Proposal and Quotation Experts 11. Mathematicians 

4. Metallurgists 12. Physicists 

5. Product Planning Engineers 13. Programmers 

6. Field Location Engineers 14. Logical Designers 

7. Contract Administration Engineers 15. Production Engineers 
8. Instrumentation and Component Sales Engineers 


A man doesn’t advance very far or very fast from experience alone... 
that experience must be coupled with professional development and 
recognition by superiors . . . and a man who is only “holding his own’’, 
while others are advancing, is actually losing ground. 


Professional advancement is dependent upon many factors such as 
association with recognized technical leaders . . . recognition of individual 
contribution through merit review, publication of technical papers and 
technical society membership . . . participation in management deci- 
sions and planning . . . the availability of a continuing formal educational 
program ... the guidance of a young, technically trained management. 


Now is the time to come to Remington Rand Univac where 
ambition and professional skill find their reward . . . advancement 
comes quickest in an expanding organization. 

® Registered in U.S. Patent Office 


Opportunities 
unlimited 
at UNIVAC 
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Just Published - ASME TRANSACTIONS for 1955 ---- 


AIRPL ANES—ENGINES—STRUCTURES 

Approximate Nonuniform Bending Theory and its 
Application to the Swept-Plate Problem—H. J 
Plass, Jr 

Combustion-Efficiency Problem of the Turbojet at 
High Altitude—W. T. Olson, J. H. Childs and E. R. 
Jonash 

Dynamic Stresses in Aircraft Landing—Y. C. F 

Effect of Supersonic Flight on Power-Plant St thited 
Systems—R. B. Keusch 

Human Problems Associated With High-Speed and 
High-Alltitude Flight. A. McFarland 

Investigation of the Melting of Bodies Due to Aero- 
dynamic Heating—C. H. McLellan 

Introduction to the Thermal Problems of Turbojet 
Engines for Supersonic Propulsion—A. J. Gardner 

Personne! and Equipment Cooling in Supersonic Air- 
planes—J. Makowski and V.L. Whitney, Jr 

Problems in the Design of Aircraft Subjected to High 
Temperature —F. R. Steinbacher and Louis Young 

Root Section of a Swept Wing—A Problem of Plane 
Elasticity—-B. C. Hoskin and J. R. M. Radok 

Solving Highly Complex Elastic Structures in Easy 
Steges—Gabriel Kron 

Some Structural Aspects of Thermal Flight—George 
Gerard 

Thermal Barrier—Structures—N. J. Hoff 

Temperature Problems of Equipment in High-Speed 
Aircraft—H. W. Adams 


AUTOMATIC CONTROL: SERVOMECHANISM 

Dynamics of Filled Temperature-Measuring Systems 
Otto Muller-Girerd 

Predictor Control Optimalizes Control-System Per 
formance—L. M. Silva 

Development of a Miniature Electrohydraulic Actuator 
S. ¥. Lee and J. L. Shearer 


BEARINGS: LUBRICATION 

Applying Bearing Theory to the Analysis and Design 
of Pad-Type Bearings—A. A. Raimondi and John 
Boyd 

Effect of Viscosity of Car-Journal Oils on Running 
Temperature and Other Characteristics of Journal 
Bearing Performance—W. M. Keller 

Hydrodynamic Pocket Bearing—D. F. Wilcock 

Influence of Surface Profile on the Load Capacity of 
Thrust Bearings With Centrally Pivoted Pads 
Raimondi and John Boyd 

inertia Forces in Lubricating Films—R. S. Brand 
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Carbon-Molybdenum Steel Steam Pipe After 100,000 
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Ultrasonic Measurement of Hydraulic Turbine Dis- 
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Pulsating-Flow Measurement—A Literature Survey 

Oppenheim and E. G. Chilton 
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Is the manufacturer a piping specialist? 
Can he help us in engineering? 
How about his experience and reputation? 
Is his stock available nearby? 
Does he have a compiete line? 
Do fittings meet all required standards? © 
Will fittings stand up in service? ia 
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when you buy known fittings 
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TuRN* Welding Fittings and Flanges. Made 
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Los Angeles * San Francisco « Seattle « Atlanta « Tulsa « Houston © Dallas « Midland, Texas 
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LOUISVILLE 1, 
KENTUCKY 
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LABORATORY CONTROL NUMBER 
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call for ““TUBE-TURN products”. At every stage sional and metallurgical facts. Here is your assur- 
... from purchasing to pipe installation, people ance that you have the RIGHT fitting, and that 
KNOw what they're getting and using. it has passed Tube Turns’ rigid inspection and 
quality control. 


THE STOREROOM WORKER KNOWS he is 
selecting the right fitting when it’s marked 
“TUBE-TURN”. The fitting bears complete infor- 
mation called for on the requisition. 


This is just one reason why you should specify the leading brand 
of fittings and buy from your trusted Tube Turns’ Distributor. 


TUBE-TURN Welding Fittings and Flanges are made in U.S.A. 
They meet all U.S. piping code specifications 


¥ ? KENTUCKY 


A Division of National Cylinder Gas Company 
Detroit + Chicago + Kansas City * Denver *’TUBE-TURN” and “tt” 


DISTRICT OFFICES: New York «+ Philadelphia + Pittsburgh «+ Cleveland « 
Reg. U.S. Pat. Off. 


Los Angeles * Son Francisco + Seattle + Atlanta « Tulsa * Houston Dallas « Midland, Texas 








TO THE FINE ENGINEERING MIND 
SEEKING THE CHALLENGING PROJECTS IN 


STRUCTURES 


STRUCTURES ENGINEERS are offered un- 
usual Career opportunities at Convair, in 
beautiful San Diego, California, in new, long- 
range projects associated with the require- 


ments of high-speed flight. Thermal stress, 


creep and fatigue considerations have opened 
fields in design and analysis which are new 
and inviting to the engineer with a good back- 
ground in basic structural and material con- 
cepts. Current openings at all levels in design 
and research groups. Excellent facilities are 
available in structural test laboratories for sub- 
stantiation of theories. Advanced electronic 
computers, both analog and digital, are at the 
disposal of structures personnel. 


CONVAIR offers you an imaginative, explora- 
tive, energetic engineering department...truly 
the “engineer's” engineering department to 
challenge your mind, your skills, your abilities 
in solving the complex problems of vital, new, 
long-range programs. You will find salaries, 
facilities, engineering policies, educational op- 
portunities and personal advantages excellent. 
SMOG-FREE SAN DIEGO lovely, sunny city 
on the coast of Southern California, offers you 
and your family a wonderful, new way of life 
..a way of life judged by most as the Nation's 
finest for climate, natural beauty and easy 
(indoor-outdoor ) living. Housing is plentiful 
and reasonable. 





Generous travel allowances to engineers who are accepted. Write at once enclosing 
full resume to: H. T. BROOKS, ENGINEERING PERSONNEL, DEPT. 616 


CONVAIR 


A Division of General Ox) Dynamics Corporation 


SAN DIEGO, CALIFORNIA 
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TO THE MEMBERS OF 


THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 
for membership. Engineering acquaintances should be qualified by both fundamental 
training and experience for one of the technical grades. Those who do not have an 
engineering degree may show the equivalent thereof through actual practice. Execu- 


tives of attainment in science or industry may associate with the Society as Affiliates. 





HE American Society of Mechanical Engineers 

promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 


fessional conduct—all with the purpose of advancing 


civilization and increasing the well-being of mankind. 


C. E. Davies, Secretary 
The American Society of Mechanical Engineers Date 
29 West 39th Street, New York 18, N. Y. 











Please send an application and information regarding ASME to the following: 


(1) Name...... Meet RE _ (3) Name.. le sa « Atieaes 
Address. . . vs e ; 0S ee ed ee ee eee ee 

SR sco cae wae’ a Seas Vung s sees sae NS ss oa vo o pA aaa 
Address............. : an iat FORMS a CG er eA 2. tae ae eee Soe 
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Keeping up with 
the kilowatts 





From 1951 to 1955 the capacity of Pacific high pressure boiler feed pumps 

installed in each of the four regional areas of the U. S. has kept pace with the increase 
in electrical generating capacity in each area. This universal acceptance and 

repeat orders from individual Utilities in each area for 12-15 units express the 
Industry’s confidence in Pacific’s performance and quality. 


PACIFIC 


PUMPS FEED " 
26.2™ oe - PACIFIC 
Lb. Hr. oh PACIFIC PUMPS FEED 

Ay PUMPS FEED 21.9 

Sa } 30.4™ Lb. Hr. 


Lb. Hr. 





SOUTH AND 
SOUTHWEST 


PACIFIC 
a ee 
56.2™ 
Lb. Hr. 





Pacific high pressure boiler feed pumps are preferred for fine 
new power plants everywhere. They follow the load perfectly from 
100% down to trip off. They are efficient — economical 


to operate and maintain. 





PACIFIC PUMPS INC. 
HUNTINGTON PARK, CALIFORNIA 


Offices in All Principal cities 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 





® 
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C.'H. WHEELER CIRCULATING 
PUMPS are 30” x 42” Vertical 
Mixed Flow, pull-out type. 
Capacity is 30,000 GPM each 
at a total head of 36.2 feet. 
Pumps are driven by 400 HP, 
600 RPM synchronous speed 
vertical induction type motors. 





FAM NDENSER ENTRIF 
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PATENTED REVERSE FLOW SURFACE 
CONDENSER is a two pass, divided 
water box, dual bank design 








THIS C. H. WHEELER 


LI 


of condensing 440,000 Ibs. 





P 


per hour of exhaust steam. Con- 
densing surface is 55,000 square feet. 


A 





two 2-stage 
type inter-ofter-condenser. 
ment is d 


““SELF-CLEANING” 
C.H. WHEELER PATENTED REVERSE 
FLOW STEAM CONDENSERS 
OPERATE ROUND-THE-CLOCK 


c. H. “WHEELER TUBEJET AIR PUMP consists s of 


1 ts ted on surface 


Each 2-stage ele- 
97.5 lbs. per hour 





d to handl 





air vapor mixture at 1 inch HG absolute. 


New Deaerating Features Reduce Oxygen 
Content to Less Than 0.01 cc Per Liter 


Progressive power companies are eliminat- 
ing condenser shut downs and operation at 
reduced loads by installing C. H. Wheeler 
Patented Reverse Flow Steam Condensers. 
One rapidly expanding utility has just put 
their fourth C. H. Wheeler Reverse Flow 
Condenser on the line. The latest unit, 
shown above, is not only “Self-Cleaning” 
but also has special new deaerating fea- 
tures that reduce the oxyger content of the 
condensate to less than 0.01 cc per liter. 
Continuous measurement by accurate re- 
cording instruments nas proved that this low 
oxygen content is consistent over a wide 
range of load and temperature conditions. 


Condenser circulating water used by this 
power company comes from a brackish 
river, laden with debris and leaves which 
clog steam condensers of regular design. 
“Self-Cleaning” C. H. Wheeler Patented 
Reverse Flow Condensers have solved their 
problem of how to avoid the expensive 


19TH 


MIXED FLOW PUMPS STEAM JET EJECTOR 


NDENSERS AND 


AND 
MARINE ¢ 


re ar 
EJECTOR 


VAC 


MARINE PUMPS 


shut downs required to hand clean clogged 
tubes and tube sheets. 


Debris is flushed away from the tubes and 
tube sheets simply by reversing the flow of 
cooling water through the condenser by 
means of hydraulically controlled built-in 
valves. Cleaning takes only a matter of 
minutes and can be accomplished under 
full load operating conditions with only a 
slight vacuum reduction. The power plant 
therefore can operate at full capacity 
round-the-clock. 


Whatever your problems are . . . down 
time, deaeration, special operating condi- 
tions or requirements . . . let C. H. Wheeler 
help you solve them. Our engineering skill 
and experience can pay you high dividends 
in economy and efficiency. 


Phone or write your local representative or 
our Philadelphia office for literature, 
information, or assistance. 


CH Whole. OF PHILADELPHIA 


C. H. WHEELER MANUFACTURING CO., & LEHIGH, PIL, 32, ge et 


M REFRIGERA s VA R 2 


DECK MACHINERY 
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ERIE CITY ~ 
ZAZA “7aj/ PACKAGED 


BOILERS--- 
i 






For FUTURE 
STOKE 
FIRIN 





@ Investigate complete modern 


When American Synthetic Rubber Corporation of Erie City steam generators. No 


Louisville, Kentucky modernized its steam facilities, division of responsibility — 

they turned to Erie City Packaged Power. Installed there Erie City builds all the component 

are three 25,000 pounds per hour VL type packaged steam 
parts, each designed for maxi- 


generators complete with Erie City steam 
atomizing combination gas and oil burners 
and arranged for the future installation ask for Bulletin SB-434. 


of Erie City Underfeed Stokers. 
Yow it’s possible to obtain the advantages 


of completely packaged gas and oil fired steam generators and still provide 
for future stoker firing. Erie City VL’s are designed as a true package with furnaces 


properly proportioned and arranged for easy conversion to stoker firing. 


mum efficiency. For information 


These Erie City VL type package steam generators are arranged for either 
forced or induced draft operation and are shipped shop assembled with brickwork 
installed. Controls and Burners are piped, wired and mounted — 
and remember — Erie City package boilers are Factory Fire Tested prior 
to shipment. All this ready for your basic service connections plus having a 


boiler designed for the future installation of an Erie City stoker. 


You can depend on Erie City for sound engineering 
ERIE CITY IRON WORKS: 2, 2. 


STEAM GENERATORS + SUPERHEATERS + ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
ei 
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(TOP) Cross-section of cold-roll- formed 
Roof Deck by Walker Supply & Mfg. 
Co., Ecorse, Michigan. 








Elevator Door, Casing and Trim, 


by Dahlstrom Metallic Door Co., 


aeesaeedd iy 1 Y 
‘ . Jamestown, N. Y. 


(INSET CIRCLE) Aluminum siding 
panels, (made by Walker Supply & 
Mfg. Co.) give fine architectural effect. 


1001 things being done by 
COLD ROLL FORMING 


The Cold-Roll Forming Machine is a powerful 
weapon in the hands of mass-production metal- 
working industries striving to fight inflationary 
forces with technological advances. 


This applies even to the building industry, long 
considered immune to mass-production methods. 
The field abounds in opportunities for cost 
reduction through cold-roll forming of com- 
ponents for quick and easy assembly and erection 
on the job. The list includes, for example, 
specially designed wall, partition, floor and roof 


systems, nailable studs and joists, cabinets, closets, 
windows, doors and trim. It even includes exterior 
coverings, for architectural beauty as well as insu- 
lation and weather protection (see photo above). 


The Yoder Book on Cold-Roll Forming contains 
numerous illustrations with information on the 
economic and mechanical possibilities of cold- 
roll forming, the machines and the tooling. Yoder 
has long been looked up to as the leader in 
designing and building all such equipment. A 
copy of the book is yours for the asking. 


THE YODER COMPANY ec 5499 Walworth Avenue, Cleveland 2, Ohio 


COLD ROLL FORMING MACHINES 





ROTARY SLITTING LINES 











PIPE AND TUBE MILLS—Electric Weld 
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t Cleaver & Brooks| 
iy 22 “ 















unmatched in 
is America’s ane 
quiet operation 


most modern boiler low-maintenance 

























CB boiler’s remarkable perform- 
ance in hundreds of applications 
has proved an “eye-opener” wher- 
ever installed. Take a minute’s 
time and see why. 

Combined into one boiler pack- 
age are all the features proved 








y necessary to: (1) save fuel dollars, 
Four-pass design with forced draft — Hinged doors front and rear — Ex- . ° . % 
Proved the most efficient combination pose tubes for quick inspection or (2) simplify maintenance, (3) as 
to transmit greatest percentage of heat to cleaning. Operating equipment and refrac- sure silent performance, (A) maln- 
boiler water. Blower provides cool, clean air tory stays intact. Cuts routine maintenance ° ° : 

in required density and volume for efficient from hours to minutes. Doors are gasketed tain safe, automatic operation. 

fuel combustion — lowers fuel costs. with preformed asbestos to be seal-tight. Talk to your nearby Cleaver- 


Brooks boiler representative — he 
can assist you in selecting the prop- 
er unit from a complete line of 
sizes, steam or hot water, 15 to 
250 psi. Or, write direct for litera- 
ture. Cleaver-Brooks Company, 
Dept. D, 318 E. Keefe Ave., Mil- 
waukee 12, Wis., U.S.A. Cable Ad- 
dress: CEEBEEWEST — all 


codes. 
*. Brooks 


Ay 
TWENTY-FIVE YEARS OF LEADERSHIP 
BY THE ORIGINATORS OF THE SELF-CONTAINED BOILER 





Automatic controls are centralized 


Caseless fan keeps operation ‘‘hos- 
for convenience, efficiency and safety 


pital quiet'’ — Air is drawn into a 








large plenum chamber which confines and — Air is metered with oil (or gas) in proper 
deadens air noises. Even at peak loads, CB ratios to economize on fuel. Electronic flame 
is well within requirements for low sound failure control is standard equipment. 


levels where this is a factor. 


BOILERS—STEAM OR HOT WATER—FOR HEATING OR 
PROCESSING, IN SIZES 15 TO 600 HP, 15 TO 250 PSI. 
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Like to join this session on atomic-powered ships? 


This is a working session of some of the country’s 
best scientific and engineering minds. Their assign- 
ment: develop, design and construct atomic power 
plants for a fleet of ships. Where are they? At 
Bettis Plant, Pittsburgh, operated by Westinghouse 
for the AEC. This is the largest design and engineer- 
ing center for atomic power plants in the country. 
Here the power plants for an atomic fleet are 
actually being designed and built. 

You can join them if you are a competent physicist, 
mathematician, metallurgist, mechanical or electrical 
engineer. The work is fascinating—anything but 


routine—because so many of the important things 
being done at Bettis are being done for the first time. 

Activity at Bettis Plant is expanding because 
more power reactors are being built here than at 
any other place. 





Atomic experience is nof required. Write for a 
descriptive brochure describing opportunities in 
your field. Be sure to indicate your specific interests. 
Mr. A. M. Johnston, Westinghouse Bettis Plant, 
P. O. Box 1468, Dept. A-14, Pittsburgh 30, Pa. 











Westinghouse 


BETTIS PLANT 


First in atomic power 
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It’s hard to mention a type of product in which 
Sirvene parts are not doing an important job. When 
you need an oil-resistant, pliable synthetic rubber 
part with an exact degree of flexibility or hardness, 
resistance to extreme temperatures, fluids or gases, 
abrasion and wear . . . C/R Sirvene can serve you 
dependably. C/R engineers and compounders are 
prepared to assist you with design of a part. . . will 
formulate the correct Sirvene compound to meet 
your specific requirements . . . will test-prove it for 
final production. Quantity production is laboratory 
controlled, assuring you of constant quality and 
uniformity. Write us for your copy of the new 


“Sirvene’’ brochure. 


eS H I - y:\ G '@) CHICAGO RAWHIDE MANUFACTURING COMPANY 


1229 Elston Avenue « Chicago 22, Illinois 


RAWHIDE 


Offices in 55 principal cities « See your telephone book 
In Canada: Manufactured and Distributed by 
Super Oil Seal Mfg. Co., Ltd., Hamilton, Ontario 


Other C/R Products 
Export Sales: Geon International Corp. Great Neck, New York. 


C/R Shaft and End Face Seals « Sirvis-Conpor mechanical 
leather cups, packings, boots « C/R Non-metallic Gears 
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People who write ads are not supposed to know a 


great deal about equations like these, and frankly 
we don’t. But we have the feeling you recognize 
them as basic to the development of inertial guid- 
ance systems. More specifically, we understand 
they are the vector equations which, in effect, must 
be mechanized through the use of either digital or 
analog techniques. 

AUTONETICS, a division of North American 
Aviation, Inc., has been implementing these and 
other mathematical truths for more than 10 years. 
This work is in the hands and minds of the engi- 
neers and scientists in our 2,200-man engineering 
department. They have achieved outstanding re- 
sults in producing complete guidance systems for 
airplanes and missiles. Also, important precision 
elements of such systems have been developed 
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through a complete understanding of these and 
other equations. 

AUTONETICS has complete facilities for the re- 
search, development, design flight test and manu- 
facture of inertial guidance systems...as well as 
autopilots, armament controls, computers and 
special products. 

If your professional interest is stimulated by this 
advertisement, and you would like to know more 
about AUTONETICS — please write: AUTONETICS, 
Dept. ME-N, 12214 Lakewood Blvd., Downey, 


California. 


Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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WHY ENGINEERS 


FEEL AT HOME 


AT ROCKETDYNE 


First and foremost, RocKeTpyNE talks your lan- 
guage —and understands it too. Your associates and 
supervisors here are professional people like you. 
They respect your status, your thinking, your ideas 
and your interest in technical advancement. 

ROCKETDYNE will encourage you to choose the 
field that is most satisfying and rewarding... truly 
best for you. This is possible because its activity 
includes the full range of rocket engine development 
from preliminary design to field testing and produc- 
tion... because its programs include development 
of the largest liquid-propellant rocket engine in the 
Western World... because it has contracts with all 
branches of the Armed Services and the guided mis- 
sile industry for broad variety of rocket engine types 
and sizes. 

It may surprise you to know you can qualify for 
a career at ROCKETDYNE with or without specific 
rocket engine experience ! Engineering experience in 
heating and ventilating, hydraulics, pumps, tur- 







bines, combustion devices, controls, dynamics, 
structures and instrumentation are just a few of 
the related fields that could open your future at 
ROCKETDYNE. 

ROCKETDYNE’S design and manufacturing center 
and its nearby test laboratory house complete, 
advanced facilities...the vital tools you need to 
meet the challenges of rocket engine development. 

RocKETDYNE is North American’s rocket engine 
division. It has just moved into new ultra-modern 
headquarters in Canoga Park, located in the beauti- 
ful West San Fernando Valley of Los Angeles. This 
area is famous for its fine residential sections, 
modern shopping-center convenience, varied recrea- 
tional and entertainment facilities. Any point in the 
San Fernando Valley is just minutes drive from the 
beaches, and the weather is pleasant all year around. 
Many engineers are interested in advanced courses 
offered by fine schools like UCLA, USC and Cal 
Tech, all within a short drive from our headquarters. 


THESE POSITIONS NOW OPEN AT ROCKETDYNE: 


DESIGN & DEVELOPMENT ENGINEERS 

Mechanical, Chemical, Electrical, Aeronautical, Stand- 
ards, Structural and Stress. For rocket engine com- 
ponents and systems design or development. Turbine, 
pump, controls and combustion device experience pre- 
ferred. 

TEST ENGINEERS 

Experienced on engine systems, combustion devices, 
turbines, pumps and engine instrumentation. 
EQUIPMENT DESIGN ENGINEERS 

Electrical, mechanical, structural, industrial. For design 
of facilities, specialized test, and handling equipment. 


Write Mr. Grant Baldwin, Rocketdyne Engineering Per- 
sonnel, Dept. 596-M E, 6633 Canoga Ave., Canoga Park, Calif. 
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DYNAMICS ENGINEERS 

To analyze rocket engine control systems utilizing elec- 
tronic analog and digital computers, B.S., M.E., or 
B.S.E.E. necessary. Prefer advanced degree. Experi- 
ence in servomechanisms, systems analysis desired. 
THERMODYNAMICIST 

To analyze, design and develop high speed subsonic 
and supersonic turbines. Jet engine or industrial steam 
turbine experience desired. 

SYSTEMS ENGINEERS 

ENVIRONMENTAL TEST ENGINEERS 


STANDARDS ENGINEERS 
TEST ENGINEERS — ELECTRICAL 


ROCKETDYNE 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 
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Another production 


improvement with Multipress® Automation 
DENISON 


MULTIPRESS 


turns out 48,000 assemblies a day 


Denison Multipress merces, forms, cuts off, 
positions and spot welds stainless strap to washers 

























100 assemblies per minute . . . that’s the production turned out by 
one Denison Multipress at International Business Machine Corpo- 
ration, Poughkeepsie, New York. 

Stainless steel tape is fed through a hitch feed into a punch and 
die set where it is pierced, shaped, and cut off forming a damper 
guard to cushion the action of a relay armature. It is then positioned 
under welding electrodes and welded to a square steel washer. 

All operations are automatic , . . accurately timed to the stroke 
of the ram. 

Ask a Denison field engineer to show you how to put Multipress 
to work in your plant. He will demonstrate exactly where and how 
you can save money on your operations . . . now. Write us. 

THE 
DENISON ENGINEERING COMPANY 


1174 Dublin Road . Columbus 16, Ohio 
A Subsidiary of Ainerican Brake Shoe Co. 







TEN TIMES 
ACTUAL SIZE 


DENISON 


HYDRAULIC PRESSES * PUMPS * MOTORS « CONTROLS 7-5 140)|\ past 
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ENGINEERING...WORKING FOR INDUSTRY 


UNK@- ee, 


Y= img 


IN-LINE HELICAL GEAR DRIVES are your 
answer if you already have motors, your 
machinery is equipped for mounting mo- 
tor and drive, or if motor and drive will 
be connected by chain, belt or gears. 
Speed reductions to over 100 hp described 
in new Book 2651. 


LINK-BELT GEARMOTOR is foremost in 
compactness — maintains positive, per- 
manent alignment with flange-mounted 
NEMA motors. New Book 2447 describes 
Gearmotors up to 30 hp, speeds from 280 
down to 6 rpm — Motogears up to 60 hp, 
ratios from 6.2:1 to 292:1. 


Z wd: 


THE NEW LINK-BELT MOTOGEAR — for bracket-mounting all makes and enclosures 
of foot-type NEMA motors — offers widest application flexibility. To change motor, 
you simply remove four bolts, separate the coupling. No need to drain oil in housing. 


The ‘Motogear’ moves into industry 


as part of the new Link-Belt line of compact enclosed drives 


LTIMATE in flexibility, all-new Link-Belt housing construction — of sound-absorbing cast 


Motogears offer improved service where mo- 
tor speeds must be reduced in a fixed ratio. Together 
with the new Link-Belt Gearmotors and In-Line 
Helical Gear Drives, they fully utilize the com- 
pactness of the new NEMA motor sizes of any 
manufacturer. 

In addition, Link-Belt offers a significant step 
toward standardization. All three drives have one 
low-speed gear set per drive size. Hardened gears 
and a minimum number of parts results in less wear 
and quieter operation. Another advance is rugged 


One source... one 


nine for materials handling 
responsibility : wi 


iron with oil-tight design. 

However large or limited your use of speed re- 
ducers, you may be able to make significant savings 
in your maintenance and production costs with 
these new drives. Write LINK-BELT COMPANY, 
Dept. AV, Prudential Plaza, Chicago 1, Ill. 
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"25% FIELD-TESTED EFFICIENCY — 
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A 25,000 kW Brown Boveri Gas Turbine installed 
for Societa Selt Valdarno at Livorno, Italy, for) 
peak load service using Bunker C oil. Proven} 
tested efficiency of 25%. Non-regenerative cycle.) 
Operating temperature on the gas side, 1200°F. 
insuring long life and low maintenance. Another?) 
identical unit goes into operation in May 1956. 


\ Vir 2 
operation efficiency of 25%, 
Brown Boveri Non-Regenera- 
tive Cycle Gas Turbines are set- 
ting new standards for 
performance and economy. 
This operating experience with 
large turbines — even those 
fired with low-grade gas or oil 
— can be found only in Brown 
Boveri Gas Turbines. 


In first costs, these turbines 
show marked savings. They 
cost substantially less than com- 
parable conventional steam 
turbine plants. 


If you are concerned with 
large output gas turbines, it 
will pay you to investigate 
Brown Boveri equipment. 








Other Recent Orders for identical 25,000 kw 
Brown Boveri 

Non-Regenerative Cycle GAS TURBINES 

@ Societa Romana di Electtricita for Roma 1 (Italy) 
Power Station 

@ Gullspong Munksfors Kraft AB Oerebro for Otter- 
backen Power Station 

@ City of Edmonton, Canada, Power Plant, 2 units 

@ City of Vancouver, Canada, Power Plant, 3 units 

@ City of Joarcan, Canada, Power Plant, 1 unit 


BROWN BOVERI CORPORATION 


19 RECTOR STREET ° NEW YORK 6, N. Y. 

Atlante, Ge. * Birmingham, Ala. * Boston, Mass. * Buffalo, N. Y. * Butte, Mont. * Chicago, Ill. * Cleveland, O. + Denver, Colo. * Detroit, Mich. 
+ Hamilton, O. + High Point, N. C. * Houston, Tex. + Jacksonville, Flo. * Kansas City, Mo. * Knoxville, Tenn. * Lewiston, Me. * Miami, Fla. * Minneapolis, Minn. 
New Orleans, La. * New York,N. Y. * Pasodena, Col. + Portland, Ore. * Roanoke,Vo. + San Francisco,Cal. * Seattle,Wash. * Syracuse,N.Y. © Tucson, Ariz. 
Nee ee EE 
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Snap-tite s quick-co coupling delivers 
maximum flow with minimum pressure drop 


What this test can mean to you 


Air tools are designed to operate most efficiently at 90 psi. For every 
10 pounds of pressure drop under 90 psi your air tools lose 13% speed 
and power. If air pressure at your tools is below 90, in spite of a higher 
reading at your compressor, there are two corrective measures you 
can take: 
One: overwork the compressor to overcome excessive pressure 
drop of your present couplings... 


Or Two: install Snap-Tite “Hi-Flow” couplings at each air tool. 


Tests run in plants all over America prove “‘Hi-Flow”’ couplings 
lose far less air pressure than any other quick-connect coupling. 
igge 0) onus 
er’ a : 
+ ill it —) ‘ , COMPARE QUICK-CONNECT COUPLINGS 
LLL NN Bd ae 


eh ° fe You can set up this quick-connect coupling test in 5 minutes in 
Asipiagelll +15 your plant . . . better still, let your Snap-Tite representative 
| show how really efficient quick-connect couplings increase pro- 

duction and maintenance efficiency in your plant. WRITE 


UNION CITY 4, PENNSYLVANIA 
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new OrMmica > 


glass-siticone 
offers greater. 
HOT strength 


New Formica G-7-2 silicone offers 
five characteristics for broader appli- 


cation: 
1. Greater hot strength. 
Lower moisture absorption (.12% 
after 24 hrs. immersion). 
Lower wet power factor (.008). 
Larger and thicker sheets (up to 
$6” x 72” x 3”). 
5. Uniform creamy white color. 
The photo above dramatically dem- 
onstrates the outstanding hot strength 
property of Formica’s new G-7-2. A 
withering blast from the lab heater 
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causes three ordinary laminated plas- 
tics to smoke, char, blister and bend. 
But G-7-2 comes through this gruel- 
ing test unmarked, its mechanical 
and _ electrical properties virtually 
unaffected. 

G-7-2 is approved under military 
spec MIL-P-997-B, type GSC. 


The unusual properties of G-7-2 are 
especially useful in guided missiles, 
radar, radio and tv, motors and gen- 
erators and other electrical /electronic 
applications. Recommended for 
printed circuitry. For complete infor- 


mation, send today for free G-7-2 
data sheets. The Formica Co., 4611 
Spring Grove Ave., Cincinnati 32, O. 

; 1-1153 
Formica-4 siohans 
makes Formica Ist choice in laminated plastics. 


Application engineering e Fabricating 
Research e Customer stock service 
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OF BULLETIN 712 COMBINATION STARTERS 


Allen-Bradley announces a modernization of its Bulletin 
712 combination starters that should meet with the instant 
approval of plant “safety” organizations. The cover can- 
not be opened unless the operating lever is in the “off” 
position; also the movable disconnect contacts are plainly 
visible when this switch is “open.” A welded or sticking 


SIZE 2 





Disconnect & 
starter in Type 1 
steel enclosure. 


Disconnect, trans- 
former, & starter 
inTypel2 cabinet. 


Allen-Bradley Co. 
1316 S. Second St. 
Milwaukee 4, Vis. 
In Canada— 
Allen-Bradley Canada Ltd. 
Galt, Ont. 


Disconnect, fuse 
clips, & starter in 
Type 1! enclosure. 


ALLEN-BRADLEY 


TROUBLE FREE MOTOR CONTROLS 


contact can be detected instantly. The new operating lever 
contains a concealed latch pin which permits the main- 
tenance man to open the cabinet without opening the dis- 
connect and stopping the motor. Disconnect switch can be 
padlocked with three locks—in the open position. It can 
be arranged for padlocking in running position. 


Disconnect, fuse 
clips, transform- 
er, & starter. 


Disconnect, fuse 
clips, & starter in 
Type | enclosure. 





NEW! The first disconnect switch with movable contacts 
that are plainly visible in the OFF position 


Allen-Bradley has finally succeeded 
in producing a disconnect switch, 
which removes all doubt whether the 
movable contacts are in the “open” 
or “closed” position. When in the 
“open” position, they are plainly visi- 
ble—as open; when in the “closed” 
position, they are dropped—out of 
sight in the arc hood. 

The moving, double break con- 
tacts of the new disconnect (shown in 
yellow above) move horizontally in 
individual arc chambers. When the 
disconnect is CLOSED, the moving 
contacts are DOWN in the arc cham- 
bers. In the OPEN position the mov- 
ing contacts are UP in plain view, as 
shown in the colored illustration 
directly above. 

If a contact should stick or weld, 
it will fail to rise to its “open” posi- 
tion and thereby indicate that the 
respective “link” remains closed—a 
plainly visible warning signal to the 
maintenance man. 








Bulletin 712 Form 2F Size 1 
combination starter with visi- 


ble contact disconnect. 


A unique feature of the new line are 
the interlocks built into the discon- 
nect lever. 

First—the disconnect lever is inter- 
locked with the door latch so that 
the door cannot be opened unless 
the lever is in the OFF position. This 
assures that the starter is “dead” 
when the cabinet is open and is safe 
to inspect. 

Second —the disconnect lever has 
a concealed release pin used only 
by authorized persons for opening 
the cabinet door, if needed, without 
shutting down the motor. 

Standard operating lever permits 
use of one to three padlocks to lock 
in “off” position, but also can very 
simply be changed to permit pad- 
locking in ‘‘on” position. 

These new Bulletin 712 combina- 
tion starters are available in NEMA 
Type 1, 4, 7, 9, and 12 enclosures. 
They are listed from 1 to 100 hp, 
220 v; 200 hp, 440-550 v. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. @ In Canada—Allen-Bradley Canada Ltd., Galt, Ont. 


ALLEN-BR 
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The DESIGN 


Convention Hall 


ENGINEERING / Panavepuia 
SHOW 


May 14-17, 1956 


H Now you can see in action and 
Make it... compare hundreds of design components 


lighter .. . stronger... —in person—in one place, under one roof. 
faster... less expensive ... 200 outstanding progressive manufacturers will 
easier to produce ... present a huge array of the things you can 
incorporate into the design of better products for your 
company. A visit to the Design Engineering Show is an idea trip. 
Exhibitors will show countless new applications of their 
products to suggest to you scores of ingenious solutions 
to your design problems. There'll be graphic demonstrations 
Find ae of physical, chemical and electrical properties; opportunities 
to discuss your needs with top technical experts; product 
the materials, components, samples available for you to test for yourself. 


fasteners, finishes, 
parts, shapes and forms Plan now to attend! Write for free registration cards and 


you need to solve information about the concurrent conference to 


your design J DESIGN ENGINEERING SHOW 
problems. Clapp & Poliak, Inc. 
341 Madison Avenue, New York 17, New York 
Murray Hill 4-3432 


more attractive ... quieter... 
easier to operate... 
more automatic... 


THE DESIGN ENGINEERING CONFERENCE 


Sponsored by Machine Design Division of the American Society of Mechanical Engineers 
A three-day program with top speakers covering: cost reduction in product design; problems of design 
engineer procurement; selection of engineering materials; methods of miniaturization; inventions and patents. 


Write for complete Conference program and registration forms. 
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what helps an engineer grow’? 


“An atmosphere of inquiry” says Eaton H. Draper, 
noted nuclear weapons systems expert and 
Engineering Manager of Avco Advanced 
Development Division. His answer reflects 
ole) dam dal-Mcslial tialcae-lalemcal-me)e)elelacsialin mls 

this new Avco division devoted entirely 

CoM d-s-1-1-] 10-1810 el-11/-110) 8]anl ah 8 


“Top-level associates, freedom from routine, and technically sophisticated as- 
signments are all vital. But the one most important factor is a climate which 
encourages a healthy questioning of the known, as well as the unknown. 
Given this, a scientist or engineer will perform at his peak, and beyond.” 


Helping talented engineers and scientists perform at their 
peak is the best way we know of helping our own growth. 
For outstanding men at all levels, Avco’s long-range expan- 
sion—in missiles and in all the physical sciences—offers un- 
precedented opportunity. Write: Dr. E. R. Piore, Vice- 
President in Charge of Research, Room 412, Avco Ad- 
vanced Development Division, Stratford, Conn., or Phone 
Bridgeport, Conn., DRexel 8-0431. 


WANTED 


Leaders in the exploita‘ion of new areas of Science 


Physical Scientists 
Advanced degree preferred in— Physics - Aero- 
dynamics - Electronics - Metallurgy - Physical 
Chemistry - Mathematics 

Engineers 


Electronic - Mechanical - Aeronautical 
Chemical 


avco cai 
Advanced Development Division 


avco defense and industrial products 


combine the scientific skills, and production facilities of 3 great divisions of Avco Manufacturing Corp.: Avco Advanced Devel- 
opment; Crosiey; Lycoming — which currently produce power piants, eiectronics, airframe components, and precision parts. 





Process CO2 and Steam Needs Met 
on Low Grade Western Coal / 


with REPUBLIC) 


Automation 


COMBUSTION CONTROLS | 


Utah-Idaho Sugar Company’s new $7,000,000 sugar beet .- [ 


factory at Moses Lake, Washington, makes over 


75,000,000 Ibs. sugar each year, and uses a lot of 


steam and CO; to do it. Republic automatic 
combustion controls meet these 
multiple needs efficiently. 


High COz in the flue gas is an important indi- 
cation of combustion efficiency, but it has added 
importance at the new Moses Lake plant of the 
Utah -Idaho Sugar Co. High CO2 production 
must be maintained to assure adequate supplies 
of the gas for processes, and the concentration 
of COz in the flue gas is important to the cost 
of its extraction. 


Republic Automatic Combustion Controls keep 
the CO2 at a high 12-13%, despite the low-grade 


western coal being burned. 


The plant's spreader-stoker-fired 250,000 lb/hr 
boiler must be regulated to meet the CO2 


r 


ie 











quantity and concentration requirements while 
furnishing the needed process steam at top effi- 
ciency. Plant operators report that the Republic 
controls meet these multiple requirements even 
during ash removal, soot blowing, and fire 
cleaning—without disturbing the fuel-air ratio 
and while on fully-automatic control. 


Speed-controlled forced and induced draft fans 
regulated by the combustion controls maintain 
proper draft without dampers, and despite a high 
stack. A three-element Republic boiler feedwater 
system is also regulated by the combustion 
controls to meet water requirements at all 
steaming rates. 


This plant is another example of how Republic 
combustion engineers can work to unusual and 
rigid specifications in designing and building 
combustion controls for individual requirements. 
To get top boiler performance and those extras 
that your plant needs, ask Republic to design 
and build your combustion control system. 


REPUBLIC 


wb 


FLOW METERS CO. 


2240 Diversey Parkway 
Chicago 47, Illinois 





Apri, 1956 - 125 









Gyrol Fluid Drives limit torque to 
give you a built-in safety factor! 








The American Blower Type VS, 
Class 2 Gyrol Fluid Drive not . 
only offers adjustable, stepless 
speed control, but its inherent 
shock - absorption ability pro- 
tects machinery. 

For, a Gyrol Fluid Drive will 
limit the amount of torque which 
can be transmitted under over- 
load conditions. This torque- 
limiting capacity can be adjusted 
by merely positioning the speed- 
control lever. 

What’s more, Fluid Drive 
permits the motor to come up 
to speed under almost no-load 
conditions—allowing simplifica- 
tion of motors and starting 
equipment for heavy starting 
loads. 

You'll discover many more 
important benefits for a wide 
variety of industrial applica- 
tions by calling our nearest 
branch. 































Type VS, Class 2 Gyrol Fluid Drive is available in ten sizes, 1 hp 
to 800 hp, speeds to 3600 rpm. 







Speed control for the paper and textile industries 





FEATURES 


apermaking < >essi inery needs smooth start- 
@ Can be reversed while in motion by Paperm iking and PSN mach 44 . , c 
reversing motor ing to prevent tearing; adjustable speed to adjust machinery 
ee ee ae to humidity, paper thickness; no-load starting to keep power 
applications R . 2 F - . 
© Motor can reach full speed before requirements down. Fluid Drive is the practical answer. It 


engaging load meets these problems easily — and without excessive mainte- 
@ A compact, self-contained unit 













nance. In the same manner, textile machinery needs accurate 





@ Trigger-action response — adjustable : 
speed speed control to give maximum production rates within safe 


© Spend any be enteled eaneely of limits for the yarn. Again the answer is Gyrol Fluid Drive. j 
automatically 







Consult our nearest branch office or write us for information. 










American Blower AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
products serve industry CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


@ AIR CONDITIONING, HEATING, Division of American - Standard 
VENTILATING EQUIPMENT aiVERs 

“4 

MECHANICAL DRAFT EQUIPMENT Kom BN 


{ Re/s 
INDUSTRIAL FANS AND BLOWERS A faa & W f C A ae 05 a 
—_ 


CENTRIFUGAL COMPRESSORS = 
GYROL FLUID DRIVES SZ 
DUST COLLECTORS 

REFRIGERATING MACHINES 
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FOIL 


100 SERIE 
ie 


No downtime for motor repairs! 
New COST-SAVING “COMBINATION” 


permits motor change in minutes 
. +. continued operation with spare 


The new 100 SERIES RATIOMOTOR 
combines a gear reduction unit and 
an easily detachable, standard end- 
mounted motor. 

MOTOR CAN BE REMOVED and 
replaced in a few minutes, without 
disturbing the gear reduction unit. 
Saves maintenance time, preserves 
alignment, permits continued opera- 
tion with spare motor. 


ORIGINAL MOTOR CAN BE CHANGED 
When conditions require change to 
a motor of special characteristics 
(totally enclosed, explosion-proof, 
etc.) it can easily be attached in 
place of the original motor. 


GET NEW 
CATALOG R-56 


Lists models for any 
drive . . . horizontal 
or vertical—right 
angle or parallel — 
single or double 


ANY MODEL NEEDED — FROM STOCK 
The 100 SERIES includes 1064 dif- 
ferent standardized stock units for an 
unlimited range of applications. . . 
Reductors, for mechanical drives, as 
well as Ratiomotors and Flanged 
Reductors. All ratings are certified 
to be actual torque delivered, by 
Independent Laboratory tests. 


A BOSTON GEAR FIELD ENGINEER will 
help you simplify planning, and put 
your product ahead in design. Your 
Boston Gear Distributor will arrange 
a call, or write: Boston Gear Works, 
66 Hayward St., Quincy 71, Mass. 


1064 DIFFERENT UNITS 
108 MODELS — FROM STOCK 


reduction. Includes C2 L yore ot 0 STO NO 


selection charts, engi- 
neering data. 


S 


wy 


% 


DISTRIBUTOR E 


PATENTS PENDING 


For nearest distributor, look under “GEARS” in 


the Yellow Section of your Telephone Directory. 55-BG-R-17A 
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MECHANICAL CATALOG 


How to meet your prospects 





half way and get 
4 times closer 


to an order... 








Surveys show that you are four times more likely to get an order when the prospect has read your 
literature before he sees your salesman. 


When you insert your literature and specifications in the Product Data Section of MECHANICAL 
CATALOG, you get these advantages in the Directory: 


1. Your company name appears in Bold-Face Capitals 
Your Catalog page numbers are listed. 


Your name—with others in the Product Data Section—heads each Directory 
classification in which it appears. 





The mechanical engineer takes these 
steps to buying. Will they lead him to 
you... or to a competitor? 
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1. Looks in the Directory for manufacturers of the product he needs. 
2. Refers to Catalog page numbers listed for product specifications. 


3. Calls firms whose product data come closest to supplying his needs, 
or 


4. If information is sufficient, writes his specifications directly from sales data in 
Catalog. 


Either way—You're already inside his plant when he needs you ... if your product data is in 
MECHANICAL CATALOG. For full information and rates on the Product Data Section of 
1957 Mechanical Catalog, write to S. A. Tucker, Publications Business Manager, 

The American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N.Y. 
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How Alabama solved unusual heating 
problems in its new Coliseum 


Keeping the new Alabama State Coli- 
seum at Montgomery comfortable posed 
many unusual problems for heating en- 
gineers. Size alone presented a big enough 
problem—the building is 10 stories high 
and almost the length of an average 
football stadium—but added were many 
special conditions. 

When the building is empty heat loss 
amounts to 9,800,000 Btu per hr, but 
when filled, body heat sometimes raises 
temperatures enough that heat and hu- 
midity must be removed. The large open 
area also makes it difficult to provide 
uniform, easily controlled heat at all 
seating levels. Other rigid requirements 
include concealment of heaters to permit 
unobstructed visibility and quiet opera- 
tion. With the aid of seven Dravo 
Counterflo Heaters the engineers solved 
all these problems. 

Installed under the stands of the arena 
are six Dravo heaters that pull in fresh 
and return air in proportion to the 
Coliseum’s needs. This air is quickly 
heated by the Dravo units and quietly 
distributed to all parts of the building. 
Functioning with the heaters is a sensi- 
tive temperature-humidity control sys- 
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tem that operates the heaters or a series 
of exhaust fans, according to on-the-spot 
heat-ventilation requirements. The fully 
modulated Counterflo Heaters, with their 
stainless steel combustion chambers, are 
ideally suited for this precise job of 
providing instantaneous heat delivery 
when needed—or fresh tempered make- 
up air when ventilation is required. 

Just as they’ve economically solved 
the unusual heating problems in this 
huge Coliseum, Dravo heaters can effec- 
tively meet your needs, large or small. 
For fast proof, use the coupon. 


Dravo Corporation, Department A-1204 
Fifth & Liberty Avenues 

Pittsburgh 22, Pa. 

| am interested in Dravo Heaters for 


r 


| 

| 

| 

| 

| 

| = — 

Be Please send literature 
| [_] Please have a representative call 
| 

| 

| 

| 

| 

| 

| 


Name—__ ities 
Company— 
Address 


City ms 








a 

15,000 can be seated under the sweeping 
barrel-arch roof of the Alabama State 
Coliseum. Architect—Sherlock, Smith & 
Adams, Incorporated; Contractor—J. A. 
Jones Construction Company. 


Six 1,500,000 Btu per hour Dravo Counterflo 
Heaters, installed in groups of three on 
opposite sides of the arena, operate auto- 
matically to provide heat as needed. A 
seventh Dravo Counterflo, rated at 500,000 
Btu per hour, heats the basement. 











DRAVO 


e500 
CORPORATION |g 
Pittsburgh 22, Pennsylvania 


Representatives in principal cities 





—————— State 
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One example of equip- 
ment designed and built 
by Hoffman for a special- 
ized purpose. Hoffman en- 
gineers demonstrate how 
materials are conveyed by 
a 5 h.p. Hoffman portable 
vacuum unit with a high 
efficiency cyclone giving 
practically 100% separa- 
tion. 


e 
. . Z 2 7, a 
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the tough jobs 


SPECIAL VACUUM INSTALLATIONS PICK UP AND CONVEY 
ASH + DIRT + GRIT + HEAVY DUSTS 









When your projects involve plant collection of coal, 
sand, ash, dirt, grit or other dry materials for recla- 
mation or disposal, count on Hoffman for the right 
vacuum cleaning equipment, backed by long, un- 
matched experience in industrial air application. 
Whether you are engaged on a standard installation 
or on a uniquely designed system, Hoffman can help 
you simplify and accelerate the completed operation. 


Since planning a vacuum installation inevitably 
takes into account such considerations as the type 
and quantity of material, the rate and distance of 
conveying, the.degree of separation required and 
hazards associated with the material, you will be 
seeking reliable data on these and similar problems. 
Hoffman air appliance engineers can supply such 
data, based on thousands of installations in virtually 
every type of industrial plant, yet selected with 
care to meet the needs of any specific installation. 
Hoffman engineers look forward to cooperating 
with you at every stage in your next project. 


Write for free treatise: “Design Factors in 
Vacuum Cleaning.” 


U.S. HOFFMAN MACHINERY corr. 


AIR APPLIANCE DIVISION 


DEPT., M.E., 103 FOURTH AVENUE, NEW YORK 3, N. Y. 





AIR APPLIANCE 
DIVISION 


Multistage Centrifugal Blowers 
and Exhausters 
Pneumatic Conveying Equipment 


Industrial Vacuum Cleaning— 
Portable and Stationary Systems 


Continuous Metal Strip Driers 
“Smoothflow” Fittings and Tubing 
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INDUSTRIAL FILTRATION 
DIVISION 


Machine Tool Coolant Clarifiers— 


Flotation, Mechanical, and Magnetic. 


Lubricating and Insulating Oil 
Conditioners, Filters, and Vaporizers 
Solvent Recovery Systems— 
Vacuum Stills and Filters 


ORDNANCE EQUIPMENT 
DIVISION 


Special Pneumatic Conveying Systems 

High Efficiency Centrifugal Separators 

Stationary and Portable Vacuum 
Cleaning Equipment 

Process Equipment 

Pneumatic Systems for Radioactive 





Materials 
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RUST-OLEUM. 


PENETRATION 


through rust to bare metal traced by Geiger 
Counter. To effectively stop rust—the vehicle of a protective 
coating, when applied over a sound, rusted surface—must 
penetrate through the rust down to bare metal. Rust-Oleum 
does exactly that!—as proved by radioactive research! 
Rust-Oleum’s specially-processed fish oil vehicle was radio- 
activated and formulated into Rust-Oleum 769 Damp-Proof 
Red Primer—then applied to rusted test panels. Penetration 
through rust to bare metal by Rust-Oleum’s specially- 
processed fish oil vehicle was then traced by Geiger Counter. 

You stop rust, because Rust-Oleum’s fish oil vehicle soaks 
deep down to bare metal and into the tiny pits where it drives 
out air and moisture that cause rust. You save, because this 
same penetration enables you to apply Rust-Oleum directly 
over rusted surfaces—usually eliminating costly surface prep- 
arations. Attach coupon to your letterhead for your thirty- 
page report entitled, “The Development of a Method To 
Determine The Degree of Penetration of a Rust-Oleum Fish- 
Oil-Based Coating Into Rust On Steel Specimens,” prepared 
by Battelle Memorial Institute technologists. 


There is only one Rust-Oleum. It is 
distinctive as your own fingerprint. 
Accept no substitute. Buy—and 
specify only Rust-Oleum. 
You'll be happy 

that you did. 


Rust-Oleum is available in prac- 
tically all colors, including alumi- 
num and white. 


RUST-OLE 





' ‘4 
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See our Catalog in Sweets, or write 
for complete information. 


























3 
some rust 
Mixed, rust and 
Rust-Oleum coating 


a 
—) 


Mixed, Rust-Oleum vehicle, 


Radioactivity, per cent 
Rust-Oleum Coating, 


{ Distance from Coating Surface, mils 


Curved line illustrates Rust-Oleum penetration 
through rust as recorded by Geiger Counter. 









Your nearby industrial distributor 
maintains complete Rust-Oleum 


stocks for your convenience. 








ays nanan cy een iat oa 
| ATTACH TO YOUR LETTERHEAD—MAIL TODAY 
Rust-Oleum Corporation . 
| 2902 Oakton Street 
Evanston, Illinois 
1 [-] Complete literature | 
| including color charts. | 
| C] Thirty-page report on ! 
! Rust-Oleum penetration. | 
: ; C7] Nearest source of supply. ; 
I ee Reagan See ee 
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North American Aviation, Inc., is doing research and development on a manned 
aircraft, the X-15, for investigation of high-altitude, speeds and temperatures. 


NEW DEVELOPMENTS IN 


SUPERSONIC AIRCRAFT 


CREATE MANY 


ENGINEERING OPPORTUNITIES 





Vibration analysis and testing. 
Utilize modern laboratory and flight 
test facilities. B.S. degree and some 
vibration experience required. 


Mathematicians 
Computer Programmers 
Aerodynamicists 
Metallurgists 

Systems Engineers 
Armament Engineers 


In Flutter, Vibration, Electronics and 


a Wide Range of Other Specialized Fields 


New developments in supersonic 
aircraft present many vital prob- 
lems. Problems in high speed re- 
search, design and test in vibration, 
flutter, electronics, aerodynamics 
and many other fields are just a few 
you can help us solve. 

We are now conducting flutter 
and vibration analyses on current 
and advanced designs of super- 
sonic and hypersonic airplanes. In 
the electronics field we are formu- 


lating and trying to solve aero- 
elastic problems. 

Opportunities in our other engi- 
neering departments offer you a 
wide scope for your talents at North 
American. Enjoy the individualism 
and team spirit we offer. Work with 
engineers who respect your opin- 
ions and professional status. Check 
over our list of openings below and 
get in touch with us. It will be well 
worth your inquiry. 


immediate openings for: 


Fiutter Aeroelastic and fiutter analysis now being 
conducted on current and advanced designs of super- 
sonic airplanes. Experience and capability in inde- 
pendent flutter analysis projects required. Advanced 


Electronics Analog and Digital 
computer experience required. For- 
mulate and solve aeroelastic prob- 
lems. B.S. degree desired. 


degree desired, but not necessary for man with 


adequate background. 


Servomechanism Engineers 
Instrumentation Engineers 
Weight Control Engineers 
Aero-Thermodynamicists 
Research Physicists 
Aeroelasticity Engineers 


Flight Test Engineers (work at Los Angeles, or Palmdale, Calif. 


Electrical Designers 
Power Plant Engineers 
Structures Engineers 
Mechanical Engineers 
Controls Engineers 
Wind Tunnel Engineers 


Rubber Compounding 
Engineers 

Structural Loads Engineers 

Structural Analysts 

Structural Tests Engineers 

Structural Designers 


Contact Les Stevenson, Engineering Personne! Office, Dept. 56 ME 


North American Aviation, inc. 


Los Angeles 45, California 





/n\ 
NORTH AMERICAN AVIATION, INC. AWA 


NORTH AMERICAN HAS BUILT MORE AIRPLANES THAN ANY OTHER COMPANY IN THE WORLD 
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one oj these C-E standard boilers is.... 
DESIGNED FOR YOUR PLANT 


If your steam needs range between 4,000 and 120,000 pounds 
per hour, one of these versatile C-E Boilers will give you eco- 
nomical, standout performance. For while they are standard 
in design (which means lower first cost and proven perform- 


meet almost any standard requirement. 

Chances are that one of the C-E standard boilers is the 
answer to your steam needs. But whatever they may be, C-E 
can fill them. For C-E Boilers are made in sizes and types for 





ance), they’re still flexible enough to be easily adapted to any capacity—for any pressure—any fuel or method of firing. 


C-E Vertical Unit Boiler, Type VU-55 


The VU-55 Boiler is available in six sizes ranging from 50,000 to 
120,000 Ib of steam per hr. It is designed for two pressure ranges—~ 
up to 250 psig and to 500 psig. These units are arranged for the 
application of superheater surface and heat recovery equipment 
if desired. VU-55 Boilers are designed for the pressure firing of 
oil or gaseous fuel and require no induced draft fan. They are 
equipped with tangential burners and tangent tube furnace walls 
to assure a level of performance which compares favorably with 
modern utility practice. The VU-55 Boiler is bottom supported 
requiring no supporting steel structure. The absence of exterior 
ductwork permits a smooth, ined exterior which is both 
attractive and practical. 





. 

C-E Package Boiler, Type VP 
This completely shop-assembled boiler is available in fourteen 
sizes from 4,000 to 40,000 pounds of steam per hour . . . for oper- 
ating pressures up to 500 psi . . . for pressure firing of liquid or 
gaseous fuels. The VP Boiler has more water-cooled area per cubic 
foot of furnace volume than any other boiler of its size and type. 
The large lower drum — 30-inch diameter — permits a simple, sym- 
metrical tube arrangement . . . greater water storage capacity .. . 
easy access for washing down or inspection. A centrifugal fan, 
which operates at low speed and is exceptionally quiet in opera- 
tion, is standard equipment. The simple baffle arrangement results é 
in low draft loss . . . simple soot blowing . . . no dead pockets 
. .. high heat absorption. The VP is enclosed in a reinforced gas- ¢ 
tight, welded steel casing, and shipped completely assembled with 
firing equipment, fittings and forced draft fan. For foundation, it 

sla 





C-E Vertical Unit Boiler, Type VU-10 


The VU-10 is available in nine sizes from 10,000 to 60,000 pounds of 
steam per hour .. . for operating pressures up to 475 psi . . . superheat 
to 200° F in 20,000-60,000 Ib range . . . for solid, liquid, or gaseous 
fuels. This boiler is a completely standardized design adaptable to 
many conditions. It is bottom-supported and needs no outside support- 
ing steel. It operates efficiently over a wide range of output, and is easy 
to operate and to maintain. All parts are easily accessible for inspec- 
tion. The VU-10 is a complete unit—boiler, furnace, setting, fuel- 
burning equipment, controls, forced draft, heat recovery equipment 
(if desired). Regardiess of fuel, the same general cross-sectional 
arrangement of drums, convection bank and furnace wall cooling is used. 
Uniform design through each transverse section assures even water 
level in the drum and uniform expansion. 

















estan Softee ane evel miay Siar 2 Ose Set ee 





per hour burn any commercially available fuel. All of these boilers can be designed for use 

; with petoes up 10 1375p end sie temperoares ox high ex 60 F— se ony typeof het recovery equipment — fit diffi- 
cult space conditions. Let us give you full details on the complete line of C-E Industrial Boilers, indeding the C8 tailont Con. 
trolled Circulation Hot Wi ier Bofors. B-852A 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 


CANADA: COMBUSTION TER LTD. 
STEAM GENERATING UNITS; NUCLEAR REACTORS; PULVERIZERS, AIR SEPARATORS & 
FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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You Need /t! You Want It! You'll Surely Get 


Management Approval! 


> 
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If your firm, like most, is gearing up for 
greater-than-ever production, you couldn't 
pick a better time to get the approval 
of management for new, modern, higher- 
production equipment. 


Take this opportunity to replace that old, 
inadequate reproduction machine with the 
efficient new unit you've been wanting— 
a faster, better engineered, and trouble- 
free modern machine! 


The boom in production means more pres- 
sure than ever for engineering prints. A 
new, modern reproduction unit with higher 
speeds, more operator conveniences will 
help you deliver them. 


NOW Is the Time to Get Your New, 
Modern Bruning Gopyflex Machine! 


To meet production’s push for more engineering 
prints, you couldn’t pick a better time to get a new, 
modern reproduction machine. And you couldn’t 
make a wiser choice than efficient, trouble-free 
Copyflex! 

In just the last year, Bruning has introduced five 
new, advanced machine models, one of which is 
shown at the right. These machines offer you the 
famous problem-free installation and operation of 
Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an 
electrical connection. They bring you faster repro- 
duction speed and a host of operator conveniences 
such as fast return of originals, automatic separa- 
tion, front or rear delivery. They are efficient, eco- 
nomical, modern reproduction machines that will 
help you boost your drafting room output, keep 
costs at a minimum. 


Now is the time to act. Mail the coupon below. 


You'll be glad you did! < ; 
COPYFLEX MODEL 500-A new, ultra-fast, heavy volume ; 
machine offering top mechanical speed of 40 f.p.m., auto- 

matic separation, front or rear delivery, automatic stack- 


BR UNING ing, and a host of other advanced features. 
: Charles Bruning Company, Inc., Dept. 43-N 
4700 Montrose Ave., Chicago 41, Illinois 
Best Process! Best Machines! 
Best Selection of Materials! Please send me information on Copyflex process and 


Model 500 Machine. 


poo o a - 

















Specialists in Copying Since 1897 _— 
CHARLES BRUNING COMPANY, INC. * 4700 Montrose Ave., Chicago 41, Illinois | company 
dn Canada: Charles Bruning Company (Canada) Ltd., 105 Church Sf., Toronto 1, Ont. ADDRESS 
city. eS 
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ALL BUSINESS 


Smart business, too, these Farrel® 
herringbone gears. That bonus back- 
bone, formed by the meeting of the 
two helices without a center groove, 
puts the entire face width of the gear 
to work for you. Pays off in extra 
strength and greater load and shock 
capacity—perfect for heavy-duty 
applications. 

Long-life precision is another 
feature. Benefits include quiet oper- 


ation and increased efficiency. Ask 
for details. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. 


Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 


FB-1023 


- Birmingham 
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THIS 
400,000 


Pounds 
per 











STEAM GENERATOR 


Gives Top Performance 
in a Leading Texas 
Petroleum Refinery 












LONGITUDINAL 
SECTION THROUGH 
THE UNIT. 







PRINCIPAL DATA 
400,000 pounds per hour capacity. 





aie es Fusion welded steam and water 
oa eae eo drums designed for 700 Ibs. S.w.P. 






° ° 
TRANSPORTED TO THE ERECTION SITE DURING INSTALLATION., Superheater delivers steam at 750°F. 
total temperature. 


Vogt builds a complete line of bent’ Water cooled furnace. 
tube steam generators designed to burn solid, ; : 
liquid, or gaseous fuels to meet specific op- Burners for Oil and Acid Sludge fuel. 


erating conditions. Write for bulletins. 
Address Dept. 24-BM 


HENRY VOGT MACHINE CO., LOUISVILLE 10, KY. 
SALES OFFICES: New York, Philadelphia, Chicago, Cleveland, Cincinnati, $t. Louis, Dallas, Charleston, W. Va., San Francisco 
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second in a series... CHEMICAL STABILITY 


Comparative stability of MONOFRAX® fused cast refractory (left) vs. fireclay 
(right) ... under attack by molten glass, as viewed through the high tempera- 


Chemical stability — Even under high temperature attack by 
gases, acids, corrosive solutions, molten salts and molten metals 
—the chemical stability of CARBORUNDUM'’S super refractories 
enables them to fill industrial requirements that other refrac- 
tories are unable to meet. For this reason, they are being used 
with increasing frequency in critical applications: Le. as linings 
in controlled-atmosphere furnaces, in the production of muriatic 
acid, as radiant tubes, in the submerged combustion of liquids 
containing free acid — such as mixed chlorides and sulphates of 
iron, zinc, mercury and tin; in retorts for reducing and refin- 
ing zinc, melting copper alloys and for hundreds of similar 
applications. 

CARBORUNDUM'S laboratories are constantly developing new 
super refractories to meet specialized application problems. 
Current research projects include refractory materials for guided 
missile components, for atomic reactors, and for applications 
where wear and corrosion are unusually severe. 


The forthcoming issue of CARBORUNDUM’S new magazine 
“Refractories” treats the subject “Chemical Stability of Refrac- 
tories” in detail. Send for your copy today. 


CARBORUNDUM 


Registered Trade Mark 


ture microscope — one of Carborundum’s most useful test facilities. (16 mm. 
frames shown are not consecutive.) 


Refractory Materials 


VALUABLE INFORMATION FOR USERS OF: 
REFRACTORIES + CASTABLE CEMENTS + POROUS PLATES AND TUBES - 
CATALYST SUPPORTS * OXIDE, BORIDE, NITRIDE AND CARBIDE HIGH- 

TEMPERATURE MATERIALS * CERAMIC FIBER 


All in the new magazine “Refractories” 


-———————- men Ta ComPen TEBAY<-————-—-= 


Dept. 146, Refractories Division 
The Carborundum Company, Perth Amboy, N. J. 


Please send me the forthcoming issue of “Refractories”. 
Name Title 
Company 


Street_ 


City 


--------------+ 

















Here’s What 
We're Doing in 
> (? FABRICATION 













What are 
You Doing? 


MAKING 





TROMBONES? 


. 


DOOR CLOSERS? 








Let’s Get Together! 


Regardless of the type of product you manufac- 
ture—if it is made from tubing and requires 
fabrication— Wolverine Tube can help you do a 


better job. 


Wolverine's fabrication equipment is complete 
and is backed by nearly four decades of metal- 
working experience. Supposing, for example, that 
your product requires a partially or completely 
closed tubular part. You'll find the right answer to 


this one in Wolverine's unique Spun End Process*. 


Spinning the ends of the tube in special dies, 
Wolverine, in one easy operation, imparts a wide 
variety of contours with fully or partially closed 


end treatments. 


Then, too, there are many other Wolverine fabri- 


DIVISIONS OF 
CALUMET @ HECLA, INC. 


cation techniques; spinning, finning, bending, coil- 
ing, flaring, expanding, beading, drilling, piercing. 
Specify the one that fits your needs. In each case, 
you'll find that Wolverine Tubemanship —the com- 
bination of rigid quality control, years of expe- 
rience, constant research and sound engineering — 
is your assurance of quality and satisfaction 
designed to meet your most exacting requirements. 


Wolverine is also a leading supplier of both finned 
and prime surface tubing. Its products and services 
are available in copper, aluminum and their alloys. 
Your Wolverine salesman is as near as your tele- 
phone, ready at all times to help you with tubular 
problems and applications. Write, too, for your 
copy of Wolverine’s Fabricated Parts Catalog. 


Wolverine Tube, 1483 Central Ave., Detroit 9, Mich. 


*a PATENTED PROCESS RE. 22465 





CALUMET DIVISION 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER 
& EQUIPMENT CO. LTD 
FOREST INDUSTRIES DIVISION 
GOODMAN LUMBER CO 


PLANTS IN DETROIT, MICHIGAN, AND DECATUR, 


»f Quality-Contr 


Division of Calumet & Hecla, Inc. 


olled Tubing and Extruded Aluminun 


aa WOLVERINE TUBE 


ALABAMA. SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 
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9 Waldes Truarc Rings simplify assembly, eliminate parts, 
_ bring big over-all savings to new design low-cost camera 


Anscoflex Il Camera 


Key Shaft 


Portrait and Filter Lens 
Knob Assemblies 
Old way: Knob with plastic shaft used washer 


and heat forming operation that flattened the 
plastic pin and locked the pivot in position. 


Parts originally designed for self- 
locking Truarc ring (series 5105), 


Some cameras in the past had 
brass cup staked to the body. At 
times staking operation cracked 
the plastic, resulting in loss of ex- 


pensive part. 


Winding Knob 


Old way: With screw and washer design, it was 
necessary to disassemble entire camera to remove 
screw which secured winding knob. Self-topping 
screw sometimes failed to secure knob, produced 
excessive end play. 





Truare way: Molded plastic knob with pin is 
easily and quickly held by a Truarc self-locking 
ring (series 5105). No groove is necessary. Washer 
is eliminated and it is possible to remove ring 
if necessary without damage to knob. 


Flash-Gun Case Assembly 


Old way: In the original design a sleeve was 
wrapped around neck of screw and pressed into 
hole of plastic cover. Close working areas made 
assembly difficult and required extra operation 
to lock ring into place. 


Rear Lens 








Parts originally designed for 
self-locking Truarc ring (series 


Trvare way: Truarc “E” ring (series 5133) allows 
removal of winding knob without major disas- 
sembly of camera, reducing repair time. Use of 
stacked rings and Truarc applicator saved $10.40 
per M on labor. Material saving: $2.29 per M. 


Ansco, Binghamton, N. Y., uses the latest technical advances in 
construction to produce an economical, easy-to-use reflex camera. 
5 Waldes Truarc Rings are used in this new design to save material 
and labor costs, eliminate parts, simplify assembly and reduce rejects. 


Whatever you make, there’s a Waldes Truarc Retaining Ring de- 
signed to improve your product...to save you material, machining 
and labor costs. They’re quick and easy to assemble and disas- 
semble, and they do a better job of holding parts together. Truarc 
rings are precision engineered and precision made, quality con- 


5005) Some cameras in the past 
had glass element secured by heat 
forming tabs from plastic body. 
Loose or chipped elements re- 
sulted in loss of both parts. 


Truvare way: Series 5133 E-Ring snaps onto un- 
threaded shank of screw quickly, needs no special 
groove. Labor saving $7.06/M. 


trolled from raw material to finished ring. 

36 functionally different types...as many as 97 different sizes 
within a type...5 metal specifications and 14 different finishes. 
Truarc rings are available from 90 stocking points throughout the 
U. S. A. and Canada. 

More than 30 engineering-minded factory representatives and 700 
field men are available to you on call. Send us your blueprints 
today...let our Truarc engineers help you solve design, assembly 
and production problems. ..without obligation. 


For precision internal grooving and undercutting ...Waldes Truarc Grooving Tool! 


—T Tale hie] mal by mot b¢-Ulel>ME-101 +] oll -taal-Jah 





RETAINING RINGS 








Waldes Kohinoor, inc., 47-16 Austel Place, L. 1. C.1,N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 
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cet eee ce cee comme eee 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries. 
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one vise : 1000 uses 














mada g ne f i Cc Vv i se BUX magnetic vise $235 list.* 


A flip of a switch can now make a drill meet almost any drilling need. The flip of a switch on 
the revolutionary BUX magnetic vise. BUX holds your job in the unwavering jaws of a tremen- 
dously powerful magnetic field. 
For production drilling, the two locating arms adjust just once, and are then held in perfect position 
for the duration of the run. How easily this is done, how easily and how certainly BUX can cut . 
hours upon hours from your production time is a story too valuable to miss. Get it from your BUX 
dealer. Today is none too soon. Call him now, or send the coupon for fully descriptive information. 
BUX magnetic products also include portable magnetic drill presses adaptable to ANY standard 
portable drill, and portable magnetic plate clamps for use in welding heavy steel plates. 


*Prices subject to change without notice. 


BUX magnetic products—made by Buck Mfg. Co., 108 Roberts Road, Los 
Gatos 6, California. 

Please send us complete literature about the new BUX magnetic drill vise 
along with the name of our BUX dealer. 


Get full details 


TODAY NAME__ : 
> i ee ee ————EE 


CITY = a ee eee 








Mail this coupon 
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sal Muscle” is kept 


«Muscle-bound” 
































































































































Every bearing indicated in the diagram above highlights 
the strategy of Manning, Maxwell & Moore’s electric 
hoist designers. Each eliminates a possible source of 
trouble caused by friction...on rope drum (bearing lu- 
bricated for life) on trolley assembly, on gear shafts, etc. 

With critical turning points protected, this heavy-duty 
1-ton capacity hoist is offered for three-shift lifting every 
day in the year. It lifts a ton, thirty feet a minute. Power 
is concentrated on lifting, not shared to overcome fric- 
tion. It’s smooth, steady, and efficient. Lubrication be- 
comes a minor detail. 


FA € ee # be MOST COMPLETE “ 


At left: cross section view of a new 
Manning, Maxwell & Moore Series 700 ‘Load Lifter’ 
Electric Hoist equipped with Fafnir Ball Bearings. 





Fafnir is a supplier of Ball Bearings for Manning, 
Maxwell & Moore hoists and for hundreds of other 
industrial machines where Ball Bearing advantages im- 
prove performance and prolong service-life. The choice 
of Fafnir Ball Bearings, in case after case, has been influ- 
enced by the Fafnir “attitude and aptitude”... a way 
of looking at bearing problems from the designer’s view- 
point, an aptitude for supplying the right ball bearing 
to fit the need. Maybe these attributes can help you 
solve a bearing problem. The Fafnir Bearing Company, 
New Britain, Connecticut. 


BALL BEARINGS 


(a 







4 


LINE IN AMERICA 
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Brick sales booster: Giving the customer the color he wants helps sell bricks How’s your drive? If you’re driving a mix- 


as well as autos. The Stone Creek Brick Co., Stone 


Creek, Ohio, gets the ing drum or other equipment at an inclined 


exact color in every batch by proportioning brick ingredients with Jeffrey angle, you can cut the wear with this new 
Waytrols. You’ll find these electric vibrating feeders in hundreds of processing Jeffrey “offset” chain. Jeffrey chains and 


plants . automatically weighing and delivering exact 


quantities of material sprockets are available for thousands of 


for top quality products. Bulletin 841 gives data on Waytrols. power transmission and conveying jobs. 





Solves sticky problem. Ordinary belt conveyor 
pulleys often collect sticky or abrasive material on 
their solid faces. This wears out the belt and gets it 
out of alignment. Here’s Jeffrey’s answer: the slatted 
wing type pulley, described in Bulletin 898. It is 
self-cleaning. Belts last longer. Downtime is checked. 


Mechanize it with Jeffrey machinery and save. 
Your materials-handling and power transmis- 
sion equipment will give more efficient, eco- 
nomical operation if you specify time-tested, 
dependable Jeffrey products. Convenient stock 
parts carried by authorized distributors. The 
Jeffrey Manufacturing Co., Columbus 16, Ohio. 
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Thinking about automation? You should see some of the latest - 
foundries! Materials are being moved and processed like clockwork 

. at the push of a button. Did you know Jeffrey is the leader in 
this field? Our service includes not only unit machines but completely 
engineered foundry systems, like that shown. 





CONVEYING + PROCESSING + MINING EQUIPMENT 
TRANSMISSION MACHINERY + CONTRACT MANUFACTURING 
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How One Company Has 








Saved *80,000 








to Date by Buying 600 Steam Traps 


Armstrong Traps on Low Pressure, Vacuum Return 
Heating System Cut Fuel Costs $8,000 Per Year, 
Have Served 10 Years Without Repairs 


YOU’D HAVE TO SELL a lot of 
fraternity pins to come out with 
$80,000 profit. But, that’s the dollar- 
saving a couple of alert plant men 
have made by installing Armstrong 
steam traps at L. G. Balfour Com- 
pany, fraternity jewelry makers of 
Attleboro, Mass. And, they’ve made 
their own jobs easier by doing it. 

Just 10 years ago, Joseph Brooks, 
Production Manager, and C. J. 
Ripley, Maintenance Superintend- 
ent, installed the first Armstrong 
traps on their low pressure vacuum 
return heating system. Now they 
have 600 in use throughout the 
plant. The results have been an 
engineer’s dream: 


Bottom inlet and side inlet styles 
for all services. 
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1. Fuel costs reduced $8,000 
annually despite doubling of the 
factory’s size and increased prices 
of coal. 

2. One boiler did work of two 
after trap installation in original 
plant. Steam pressure was reduced 
from 50-75 lbs. to 22-27 lbs. Pressure 
is reduced to 4 lbs., with 6’-8” 
vacuum. 

3. No trap repairs except clean- 
ing in 10 years and no servicing of 
any kind where strainers were used 
ahead of traps. Armstrong Y-Type 
strainers have now been installed 
ahead of all No. 800 traps and all 
new traps are No. 880’s with built-in 
strainer (costing less to buy and 


4 Armstrong built-in strainer traps save 


maintenance as well as fuel at L. G. 
Balfour Co., Attleboro, Mass. 


Joseph Brooks, Production Manager 
at Balfour, insists on “Armstrongs — 
no substitute.” 

WwW 


install than separate strainer 
and trap.) 


This story of Balfour’s $80,000 
profit wouldn’t be as significant if 
it were the only one of its kind. But, 
the frequency of such reports about 
Armstrong trapping establishes 
firmly the tremendouscost-reduction 
opportunities available to many 
plants throughout the country — 
perhaps to yours. Isn’t it worth 
looking into? 

Your local Armstrong Factory 
Representative or Distributor will 
survey your trapping without 
charge or obligation. Call him or 
write: 


ARMSTRONG MACHINE WORKS 


894 Maple Street, Three Rivers, Michigan 


ARMSTRONG MACHINE WORKS 
894 Maple St., Three Rivers, Michigan 


Please send me a “Steam Trap Book” 


Name 





FREE: 


Company 





44-page 
Steam Trap Book 
® —acomplete guide 


Street Address 





Zone. EE ae 





e to better trapping City 
+ 
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Boeing production engineering—precision on a big scale 


This Boeing B-52 wing jig is 90 feet 
long and weighs more than 1,000 tons. 
Yet many of its tolerances are within 
1/1000 of an inch—as close as a fine 
watch! Almost-absolute accuracy on a 
scale like this means that mechanical en- 
gineers at Boeing face one of today’s 
most stimulating production challenges. 


Mechanical engineers have great re- 
sponsibilities in Boeing production: in 
tool design, industrial engineering, liai- 
son, test equipment, and other fields. 


These mechanical engineers devise 
new fabrication methods for materials 
like titanium, hard aluminum alloys, and 
bonded honeycombs. They have super- 
visory responsibility in developing, check- 
ing and controlling production processes. 
Because of steady expansion, more top 


notch mechanical engineers are needed 
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for the B-52 and the 707 jet tanker-trans 
port—and for big programs now under 
way on the airplanes and guided missiles 
of a few years hence. 

At Boeing, production engineers find 
individual recognition in tightly inte- 
grated teams in design-analysis, test, and 
liaison-service. They find that Boeing is 
an “engineers’ company,” with a long- 
standing policy of promotions from with- 
in the organization. 

Career stability and growth are excep- 
tional at Boeing, which now employs 
more than twice as many engineers as 
at the peak of World War II. Boeing 
engineers enjoy a most liberal retirement 
plan. And life for them is pleasant in 
the progressive, “just right” size commu- 
nities of Seattle and Wichita. 


There are opportunities at Boeing in 


design and research, as well as in pro- 
duction. If you want job security, satis- 
faction and growth, it will pay you to 
investigate a Boeing career today. 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. F-50, Wichita, Kansas 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co., Dept. F-50, Seattle 14, Wash. 


If you want further information on the advan- 
tages of a career with Boeing, please send cou- 
pon to either of the above addresses. 


Name 


College(s) Degree(s) Year(s) 


Address 


City Zone State 


Telephone number 


SSOEMNM 


Aviation leadership since I916 


SEATTLE, WASHINGTON WICHITA, KANSAS 
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TURBINES FOR 
HIGH-SPEED COMPRESSORS 


se TR 


Six General Electric high-speed turbines operate on ‘round-the- 
clock compressor service at Gulf refinery in Port Arthur, Texas. 


MORE THAN JUST RATING AND SPEED... 


For greater bucket reliability, G-E engineer locates ‘‘quiet zone”’ 
of resonant vibration in buckets to assure that steam-impact 
frequencies and natural bucket frequencies do not coincide. 


You buy reliability when you 
specify a G-E High-speed Turbine 


IN PROCESS INDUSTRIES, where outages can cost upwards 
of $20,000 a day, turbine reliability is a major consideration 
when specifying compressor and blower drives. General 
Electric mechanical-drive turbines have built-in reliability 
features that can assure minimum down-time and greater 
profits for your operation: 


HEAVY-DUTY ROTORS are machined from a single forging 
to withstand years of continuous high-speed operation. The 
rotor is completely balanced without buckets, then balanced 
again as each wheel is bucketed. 


EXTERNAL DOVETAIL BUCKETS are attached to wheel rims 
with machine fit. External construction assures proper force 
distribution at high speed, gives better rotor protection from 
moisture erosion. 


LARGE PRESSURE PAD BEARINGS furnished on all G-E high- 
speed turbines minimize shaft vibration. Generous bearing 
surfaces assure low unit loading for ample lubrication and 
minimum wear during turbine start-up. 


FLANGED CONNECTIONS provide safer oil piping joints, 
eliminate potential fire hazards. Oil piping gages and pres- 
sure switches are arranged to reduce possibility of oil spray on 
hot turbine parts. 


CARBON PACKING used in addition to metallic labyrinth 
packing assures efficient steam sealing on G-E high-speed 
turbines. Carbon rings in external packing boxes are non- 
seizing, have high mechanical strength in the small sizes used. 


POSITION RESTORED GOVERNING SYSTEM is designed for 
close accurate governing in response to load requirement and 
the slightest variations in steam conditions. Governor will 
operate with any recycle controlling system. 


These are but a few of the important design features that 
account for consistent reliability of General Electric high- 
speed mechanical-drive turbines. For further information, 
contact your nearest G-E Apparatus Sales Office, or write 
for new bulletin GEA-6232, General Electric Company, 
Section 241-5, Fitchburg, Mass. 


Progress /s Our Most Important Product 


GENERAL @ ELECTRIC 








ENGINEERS... 
LOOK TEN YEARS AHEAD! 


a. 


Take that ten year ahead look. There's 
a fine career opportunity in the engi- 
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It’s the biggest, most suc- 
cessful, most stable unit in one of the 
fastest growing industries in the world. 
It has giant military contracts involv- 
ing some of the most exciting projects 
ever conceived...yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company’s size and 
variety mean that you'll be in the 


DOUGLAS 


. ¥, r 
’ 4 top ry wo 
“Ue 


Will your income and location 

allow you to live in a home 

like this...spend your 
leisure time like this? 


= They can...if you start your 
career now at Douglas! 













Ne epsatty 





A Douglas engineer lives here ’ 












work you like best —side by side with 
the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
prospect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise. 

For further information about opportunities 
with Douglas at Santa Monica, El Segundo and 
Long Beach, California and Tulsa, Oklahoma, 
write today to: 

DOUGLAS AIRCRAFT COMPANY, INC, 

C. C. LaVene, 3000 Ocean Park Blvd. 


Santa Monica, California 





First in Aviation 
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The seals shown here are a combination of felt for shaft lubrication, 
plus spring-loaded leather or rubber for exclusion of water, fumes, dust. 
Such seals are made by a number of companies, in standard and special 
diameters. List of firms on request. Felt seals can also be made imper- 
vious by metal enclosures, or by the use of felt with one or more lami- 
nations of synthetic rubber. Just remember that felt is so versatile that 
it can either lubricate or seal, or both at the same time. On request we 
will collaborate on designs and specifications. Write for Data Sheet No. 
11, “Felt Seals, Their Design and Application,” and for No. 14, 
“Vistex, Packings, Gaskets, Seals.” 


American felt 
Com an) 


GENERAL OFFICES: 50 GLENVILLE ROAD, GLENVILLE, CONN. 
SALES OFFICES: New York, Boston, Chicago, Detroit, Cleveland, Rochester, Philadelphia, St. Louis, Atlanta, Greenville, S. C., Write for 
Dallas, Sen Francisco, Los Angeles, San Diego, Portland, Seattle, Montreal.—PLANTS: Glenville, Conn.; Franklin, Mass.; te Data Sheets 
Newburgh, N. Y., Detroit, Mich.; Westerly, R. .—ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn. Nos. 11 and 14. 
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TEMPERATURE IS OUR BUSINESS... 
AND YOU CAN MAKE IT YOURS! 









ADVANCE YOUR CAREER 


IN THE FIELD 





OF HEAT TRANSFER! 


















ENGINEERS! HARRISON OFFERS 
YOU “OPPORTUNITIES UNLIMITED”! 


You'll go farther and get there faster with Harrison . . . 

leading manufacturer in the heat transfer field. There are openings 
now for mechanical, metallurgical—chemical, industrial and 
electrical engineers on our Product and Production 

Engineering Staffs. Excellent opportunities for advancement, 

with all the comprehensive benefits of the world’s largest 
corporation—General Motors. Concentrate on any one 

of a number of interesting applications—car air conditioning, 
heaters, radiators, thermostats; heat exchangers for 

ultra-modern aircraft, marine, diesel and industrial equipment; 
research in gas turbine regenerators and atomic energy 

heat exchangers. For further information write Salaried Personnel, 


HARRISON RADIATOR DIVISION, 


GENERAL 


ase] ] ARRBOV 
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BULK MATERIAL CONTROL 


under 
Pressure or Vacuum 


New Roto-Bin-Dicator mounts out- 
side bin, at any angle, for bin 
level signaling or machinery con- 
trol. Material loads on paddle 
actuate Micro switch in motor 
housing. Flexible paddle shaft 
permits use with large or lumpy 
materials when standard dia- 
phragm indicators are impractical. 


BIN- 
DICATOR 


BIN-FLO 
m= AERATOR 


The original diaphragm-type 
bin level indicator for all ordi- 
nary applications. 


Low pressure air diffuser 
assures steady flow of fine, 
dry materials that tend to 
pack in storage. 


THE BIN-DICATOR CO. 


13946-W Kercheval « Detroit 15, Mich. 
Phone: VAlley 2-6952 


Complete 
illustrated 
Literature 


FREE 


| WE SELL DIRECT + PHONE ORDERS COLLECT 














DeZURIK 


AUTOMATIC 
CONTROL 
VALVES 


with exclusive eccentric action 
Straight-th ru and resilient plug facing, pro- 
low vide dead-tight shut-off and 

— instantaneous response. 
Sizes from 1” They're the ideal valve for 
thru 20” controlling liquids, gases, 


vacuum, granular materials 
i, 4 and highly viscous or fibrous 
ost castable 
metals 


suspensions. 
AND they’re 
attractively 
Priced! 


DeZURIK SHOWER CO. 


SARTELL, MINNESOTA 


Excellent control 
characteristics 


Unimpeded, 


Write for detailed informatior. 


Representatives in 
principal cities 








OFFERS A COMPLETE SERVICE 
IN THE DESIGN AND 
MANUFACTURE OF ENGINEERED 
EQUIPMENT FOR THE PROCESS- 
ING AND HEATING INDUSTRIES 


Last year, ADSCO Industries, Inc., purchased 
Farrar & Trefts, Inc., and the Alberger Heater Divi- 
sion of Howard Iron Works, Inc. The integration 
of these two well-known and highly respected con- 
cerns into the ADSCO family is now complete... 
with results of great importance to purchasers of 
equipment for the heating and processing industries. 

Heat exchangers for the process industries from 
Alberger... heating and power boilers and plate fab- 
rication from Farrar & Trefts ... packed and pack- 
less expansion joints, pipeline accessories and water 
and oil heaters and coolers from American District 
Steam... steel and alloy plate and pipe fabrication, 
structural work, and heat exchangers from California 
Steel Products on the West Coast. 

That’s the line-up at ADSCO now! 

Where else cana buyer find sucha diversified array 
of equipment that is vital to the heating, chemical, 
oil, gas, food, pharmaceutical, mechanical, power 
and atomic energy industries? 

The ability of one company to be integrated and 
yet so diversified is bound to work for the benefit of 
its customers. Better engineering ... broader man- 
ufacturing facilities ... greater efficiciency . .. faster 
deliveries ... greater teamwork ... increased pur- 
chasing power of materials at lower cost ... standard 
designs of equipment that others custom-make.. . 
and an East-West operation with great differentials 
in freight rates. 

The list of advantages is indeed long. Call upon 
ADSCO and see first hand what impressive things 
this new, closely-knit, comprehensive firm is doing. 


ApSsco INDUSTRIES. INC. 


ALBERGER HEATER DIVISION 


Process heat exchangers in steel alloy and impervious 
graphite * HC! absorbers 


AMERICAN DISTRICT STEAM DIVISION 


Packless and Slip-type Expansion Joints 
Pipeline Accessories * Water Heaters * Suction Heaters 
Oil Heaters * Coolers * Heat Reclaimers 








CALIFORNIA STEEL PRODUCTS DIVISION 


Steel and Alloy Plate * Structural * Pipe + Heat Exchangers 


FARRAR & TREFTS J[)IVISION 


Boiler-Burner Units « Heating and Power Boilers 
Steel and Alloy Heavy Plate Construction * Pressure Vessels 
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Looking for a Better... 


MORE ECONOMICAL 
HEAVY REINFORCING NECK ? 


SPECIFY 
LENAPE 
TYPE H 


e Superior, seamless con- 
struction assures maxi- 
mum strength. 

e Straight through pipe 
schedule bore eliminates 
turbulence shoulder of standard necks... greater 
resistance to corrosion. 

e One piece, forged neck eliminates reinforcing pad and 
extra welding. 

e Only one wrench required when O.D. is made to nut 








MB lel-tcls 








stop dimensions. Optional nut relief illustrated 
e Pound for pound—the Lenape Type “H” is actually 
less expensive than standard necks. 


Full details are found on 
pages 7, and 16 to 19 of 
Lenape Catalog 10-53. 













LENAPE 


HYDRAULTC PRESSING 


AND FORGING CO. LENAPE HYDRAULIC PRESSING & FORGING CO. 
1 DEPT. 114 e WEST CHESTER, PA. 


“MONOBALL”’ 


Self-Aligning Bearings 









PRooUCcTS 





onversion from flammable to non- 
flammable fluids has created serious 
packing problems in many hydraulic sys- 
tems. Ordinary molded seals deteriorate 
rapidly when non-inflammable fluids are 
used in the system. 

Pioneer research by LINEAR has develop- 
ed Compound YJ-70 to solve this problem. 
YJ-70 is not affected by Skydrol, Pydraul, 
Lindol or mediums that contain Tri- HARACTERISTICS 
Cresyl- Phosphate— provides perfect sealing 
in systems using these and other diester ANALYSIS RECOMMENDED USE 
fluids. At the same time, YJ-70 with- 1 Stainless Steel For types operating under high temper- 
stands deterioration and maintains dimen- _— ene aaah ea aortas 


























sional stability in the usual flammable | 4 Guoyeitely,,., {fy,tmeyceurngwvade tie rei 
petroleum base fluids. ‘ . . shes ioe 
This dual compatibility makes packing S Hancdciytnnen (eaathnteicnaumens, 
change over epunnneer peas - + + no down Thousands in use. Backed by years of service life. Wide variety 
time for packing replacement . ‘tha assures of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
perfect sealing under all conditions. similar size range with externally or internally threaded shanks. 
Here is another example of LINEAR Our Engineers welcome an opportunity of studying individual 
leadership. Whatever your packing requirements and prescribing a type or types which will serve 
problem, it will pay you to look to LINEAR. under your demanding conditions. Southwest can design special 


types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 


“PERFECTLY ENGINEERED PACKINGS" have been used to meet specific needs. Write for revised Engi- 
| neering Manual describing complete line. Dept. ME-56. 


LinEAR pigs a 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA LOS ANGELES COUNTY 
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FOR OPERATING 
TEMPERATURES 
—300 to 2000°F 





. SURFACE with 
STANDARD T/C HEAD 


e Extremely accurate since 
junction cen be welded to 
surface 


DESIGNING 


IMMERSION with 
LEAD WIRE ADAPTOR 


e Fast time response 

e Install in any pipeline with- 
out a thermo-well by simply 
drilling and tapping 
Pressure end vacuum tight 
Variable immersion depth— 
easily replaced 

















LEAD WIRE with 
QUICK DISCONNECT 
e Available in long lengths 


or spliced together to meet 
your lenath requirements 








*SWAGED MgOwireisavailable © 
from our stock—Diam. .025 to 
«”. Send for Bulletin 4. 


Gro 


INSTRUMENT COMPANY, INC 


315 NO. ABERDEEN STREET ° CHICAGO 7, ILLINOIS 


Sales Representatives throughout the United States and Canade 





1g1SS-GOWUMIAGEN 
BORESCOPES 


for the 
internal examination of 
* INJECTORS 


* TANKS AND 
PRESSURE VESSELS 


* AIRCRAFT STRUCTURES 
* Oil FIELD EQUIPMENT 
* ENGINE CYLINDERS 
* GAS CYLINDERS 
* GUN BARRELS 
* RIFLE BORES 
Models ovaitable for inspection of cavities * PIPES and TUBES 
of any size from ‘%” diameter up, 
and in ony length up to 70 feet. 
Precision optical systems and built-in 
iHumination give bright, clear image 
for visual or photographic inspection. 
Sead for 
bulletin No. 305 (in preparation) 


SOLO and SERVICED in the UNITED STATES EXCLUSIVELY BY 


K KOLLM ORC E 


CORP @ & A’T 84 
347 KING STREET, NORTHAMPTON, MASSACHUSETTS 


—_ 


New York Office 
30 CHURCH STREET, NEW YORK 7, NEW YORK 


t 


pone i 


| 
puma tore: ee Re 
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r 
m Venus always gives clearer, 
sharper prints because its lead is 
a perfect unvarying blend of 
finest quality clay and graphite. 


It’s homogenized. An exclusive 
Venus Patent called the 

colloidal process—actually a 
pressure explosion — assures 

the most thorough 

blending possible of the minute 


a) 
m ; 
2 lead particles. There are no 
~* 
m 
n 


S ~~ DRAWING ~- 


% 
3 
% 

w 


hard or soft spots... you 
get smudge -free tracings — 
no “ghosts”. Erasures 

are easy to make. 


Venus’ lead is 
Pressure-Proofed — and 
this additional Venus 
secret seals the 

lead to the wood along 


- 

faa! 

o the pencil’s entire 
3 


+ 

ot 
< 
z 





AMERICAN RENCIL CO. NEWYORK =-VENU 


length. That’s why a 
Venus is stronger . . . 
holds a needle 

point longer. 


bs) 
a 
° Venus drawing 
4 pencils are hand- 
graded—so you 
al can depend 
re] on absolutely 
~3 consistent 
accuracy of 
a grading in 
3° all 17 degrees. 


oe Use a holder? 

fe] Try Venus 

a Repl 

Venus... °o Drawing 

trademark % Lead. 
of fine 


craftsmanship 





VENUS 
heat 


drawing pencils 


AMERICAN PENCIL COMPANY, Hoboken, N. J. ME 456 


Please send me without obligation the Venus Technical Test Kit. 
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SYVT7TRON 








MECHANICAL 


SHAFT SEALS 


Syntron Seals assure positive low cost sealing of 
gases and liquids around rotating shafts of com- 
pressors, pumps, turbines, etc. Right for the job 
because you save on pumped products, reduce 
maintenance and down-time costs. Syntron 
Seals can be adapted to your individual condi- 
tions. 


Other Syntron Equipment 
of proven dependable quali. 


SELENIUM RECTIFIERS 


Reduce space and initial cost and still 
meet the requirements of your a-c to 
d-c conversion. Longer life—Largest 
range of sizes in the industry. 


> VIBRATORY FEEDERS 


; Feed bulk materials at con- 
trolled rates from a few 
pounds to hundreds of tons 





per hour. Fine powder or 


lumps—dry or damp. 


ELECTRIC HEATING ELEMENTS 


Flat thin strip design. Full 
heat in a few seconds. Maxi- 
mum heat contact-uniform 
distribution. In any required 
shape. 


Write today for catalogue data—FREE 





SYNTRON COMPANY 


498 Lexington Avenue Homer City, Pa. 
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bet Greater Accuracy In Your Stamped Gears 


EACH WINZELER STAMPED GEAR, in runs of hundreds 
or thousands, equals or surpasses the most exacting speci- 
fications. They invariably cut assembly time, and costs. 
Mechanisms run smoother, sweeter, longer. And users 
like the quiet, dependable performance of WINZELER 
Geared products. Send along drawings, specifications, 
quantities needed. Let our capable staff help you. 


Solder . luable S. ped Gear 
SEND F OR laa Gi 08 seat ? a- tobles, ideas, ~ #4 
tions, descriptions of many types. Use company stationery please 











WINZELER MANUFACTURING & TOOL CO. 


1712 WEST ARCADE PLACE, CHICAGO 12, ILLINOIS 
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Gor Reference 


A _20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 


1956 MECHANICAL CATALOG 


Copies of the List are obtainable from 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
Publication-Sales Dept. 

29 West 39th St., New York 18, N. Y. 
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INSTALL 
peak performance 

INTO YOUR 
compressors 


(AIR * GAS* AMMONIA) 


Commercial-(luw 


Peak performance, 
maximum efficiency, 
greater output, and 
lower power costs 


VOSS VALVE ADVANTAGES: 


can be built into 
your oldest, and 
of course your 


M Quiet, vibration-free 
operation M 20 to 60% more 
valve crea @ less power 
consumption minimum 


pressure loss normal 
discharge temperature 
lower operating costs 
utmost safety 


newest, com- 
pressors by 
the installa- 
tion of VOSS 
VALVES. 


Our detailed proposal for increasing 
the efficiency of your compressor will 
be sent you without obligation. 

Send us the name, bore, stroke, and 
speed of your machine. 


VO6SSVALVES 


EG. U.S. PAT. OFF. 


VOSS VALVES J. H. H. VOSS Co., Inc 


785 East 144th Street, New York 54,N. Y. 


DIRECT-FIRED 


Space Heaters 


300,000 BTU’s 
TO 2,000,000 BTU’s 


Provides industry with lowest cost heating. Primary cylin- 
drical stainless steel combustion chamber, secondary heat- 
extracting tubes, consistent rate of combustion gas flow pro- 
vide high efficiency, utilizing 80° of available heat of fuel. 
Highly adaptable to desired mounting arrangements. 
Features low first cost, easy 
maintenance, complete accessi- 
bility to all service points. Com- 
pletely equipped and wired with 
controls for economical installa- 
tion. 





USE the SERVICES of 





when you need 
Literature Searches 
Translations 
Books on Loan 
Photoprints 
Microfilm Copying 








Series ‘FD’ 
Upright for duct distribution. 














Series “HD” 
Horizontally for duct distribution. 


THE ENGINEERING SOCIETIES LIBRARY 





29 W. 39th Street, New York 18, N. Y. 
Mr. Ralph H. Phelps, Director 


Please send me information pamphlet on services 
available, and their costs. 


Name . 
Street 
ee 
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Series “‘H”’ 
Horizontally suspended. 














Series “U” 
Inverted suspended. 


MAMMOTH FURNACE CO. 


503 Vandalia Street « St. Paul, Minn. 
Send full details, prices, delivery dates, 


etc., on Commercial-Aire Heaters. 


NAME 





ADDRESS. 
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Guided Missile Engineers and Scientists 
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BUILD YOUR FUTURE IN A PRIME 
WEAPONS SYSTEM PROJECT... 


The SM-64 Navaho Intercontinental 
Guided Missile 


North American Aviation has prime weapons system responsibility for the SM-64 NAVAHO. This missile program is 
one of our country’s largest, most important armament projects...a vital part of future defense planning...offering 
you long-term security, plus the opportunity to enrich your experience and capabilities in many advanced scientific 
and technical fields. 

North American is actively engaged in all phases of research, design, development and manufacture of missile 
airframes and the operational testing of complete missile units. For instance, more than 100 separate projects 
make-up the NAVAHO effort. Your special training and abilities can be vital to the success of one or more of these 
intellectually-demanding projects. Your advancement depends only on your ability. 

Military security prevents more adequate description of the NAVAHO and other missile studies and proposals in 
development at North American. For a fuller explanation of the opportunities open to you, please contact North 
American's Missile Development Engineering. 


IMMEDIATE OPENINGS FOR: 


AERODYNAMICISTS INSTRUMENTATION ENGINEERS 


AEROTHERMODYNAMICISTS ENGINE SYSTEMS ENGINEERS 
FLIGHT TEST ENGINEERS STRESS & STRUCTURES ENGINEERS 
AIR FRAME DESIGNERS RELIABILITY ENGINEERS 
MECHANICAL & ELECTRICAL DESIGNERS STANDARDS ENGINEERS 


HYDRAULIC, PNEUMATIC & SERVO ENGINEERS 


Contact: Mr. D. S. Grant 
Engineering Personnel Office Dept. 91-20 ME 
12214 Lakewood Bivd., Downey, California 


/n\ 
DN A 





NORTH AMERICAN AVIATION, INC. 
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IS ALWAYS ON 





° in fatigue life a 


* materials ¢ new uses 
* production methods 











TO/\|\|GIvEe You THE 
BEST IN SPRINGS 

















ASSOCIATED 
SPRING 
CORPORATION 
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Look into 


REVERE | 


Phosphor Bronze 













































—it pays 
RAVENNA 


to use it! 




















This Moen Single Handle Mixing Faucet 
contains an anchor disc and an anchor washer, 
both stamped out of Revere Phosphor Bronze 
Strip. These are small parts, but in a fine 
product such as this faucet, high quality metals 
must be used throughout. Here is a condensa- 
tion of the manufacturer's experience with the 
phosphor bronze: 

Anchor Disc: *Standard punching speed 
maintained. *No pre-straightening off the ar- 
bor for the automatic punching process. * No 
excessive die wear. *Corners are sharp and 


clean; no de-burring needed. * Natural mill | 








finish is better than they could achieve by 
tumbling or burnishing. *High tin content 
means no lubrication is required; they call it 
“silent brass.” 

Anchor Washer: + Have not had a single 
surface failure. * Dry tumble to de-burr. * Good 
fatigue characteristics and no obvious signs of 
corrosion. 

Revere offers several types of phosphor 
bronze, each with slightly different character- 
istics. In addition to this alloy, Revere also sup- 
plies Ravenna with round and octagonal leaded 
brass tube and free-cutting brass rod, for use 
in various parts of the valve. We will be glad 
to collaborate with you on selection of just the 
right forms of the correct alloys for your 
products, present or projected. See the nearest 
Revere Sales Office. 








Moen Single Handle Mixing faucet, made by Moen 
Valve Co., Division of Ravenna Metal Products 
Corp., 6518 Ravenna Ave., Seattle 15, Wash. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
Mills: Baltimore, Md.; Brooklyn, N. Y.; Chicago, Clinton 
and Joliet, I/l.; Detroit, Mich.; Los Angeles and Riverside, 
Calif., New Bedford, Mass., Newport, Ark.; Rome; N. Y. 
Sales Offices in Principal Cities, Distributors Everywhere 





“The Revere Four-Way Service” is a 16 
mm. sound motion picture in color, educa- 
tional and informative. If you haven’‘t 
seen it, write nearest Revere Office. 
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Detroit RotoStokers Type C-C 
—I|mportant in Savings by this 
_ Modernization Award Winner 


Motor Products Corporation, Detroit, won a 
“Power” Modernization Award with 

a@ program in which Detroit RotoStokers, 
Type C-C played an important part. Savings 
will pay for the investment in four years. 


The Type C-C is a spreader stoker that 
automatically cleans the fuel bed and 
discharges the ash continuously at the front. 
It operates without smoke through a 

wide load range — important to a plant 
located in the midst of a city, such as 

Motor Products Corporation. 


Let us tell you more about the economies 
available with Detroit RotoStoker, Type C-C. 


Write for Bulletin — No Obligation. 


4 Abe ae . ar 
ee = PO AB oe amENS inte S 
MODERNIZATION 


— PROGRAME 
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Welding nozzles T.E.M.A. flanges and channels Multiple outlet headers Production forgings 


Venturi reducers Spiral weld pipe Large diameter electric weld pipe Welding necks 













or Utmost Safety... | 
Complete Satisfaction... 
Unexcelled Service... 


Welding Fittings 
and 
) Forged Flanges 


* Extra quality 





* Extra strength * Dimensional accuracy 
* Consistent uniformity * Controlled grain flow 
* Meet all American Codes and Standards 


* Available for prompt delivery in every type, size, thickness, 
pressure rating and material. 


To be sure... tutn to Taylor Forge... TRADITIONALLY DEPENDABLE 





Taylor Forge & Pipe Works CALL YOUR NEARBY TAYLOR FORGE DISTRIBUTOR 


He carries a full stock of Taylor Forge Welding 


General Offices and Works: P. O. Box 485, Chicago 90, Illinois Fittings and Forged Flanges and can supply your 
Plants at: Carnegie, Pa.; Gary, Ind.; Houston, Texas; Fontana, Callif.; needs promptly. He’s a good man to know for he 
Hamilton, Ont., Canada. understands piping and through him you have 
District Sales Offices: New York, Philadelphia, Pittsburgh, Atlanta, Chicago, Houston, available the services of Taylor Forge engineers for 


Tulsa, Los Angeles, San Francisco, Toronto, Calgary. help and advice on any piping problems. 








YOURS FREE 
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summary 


Here in Graphic Full Color 


is a detailed working model of the Fairbanks- 
Morse Opposed-Piston Diesel Engine—and 
it’s yours free for the asking. 

With the 8-inch operating cutaway in front 
of you, you can follow the complete operat- 
ing cycle of this outstandingly successful 
heavy-duty engine designed for continuous 
service. Moving the disc at the right oper- 
ates the model showing exact position of 
pistons, and color codes condition in the cyl- 
inder, throughout the entire cycle of events. 

You’ll also see the simplicity of the O-P 
that has no valves, intricate valve trains, 
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rvice 
losses of 8° 
. 7 for all . 
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cylinder heads and gaskets—in fact, it has 
40% fewer moving—wearing—parts than 
any comparable engine of equal horsepower. 


If you are interested in dependable power 
with low operating and maintenance cost, 
send for your working model of the O-P diesel 
today! Simply attach this advertisement to 
your letterhead (or ask for O-P ‘Working 
Model’’) and send to Fairbanks, Morse & 
Co., 600 S. Michigan Ave., Chicago 5, Illinois. 


&) FAIRBANKS-MORSE 
a name worth remembering when you want the BEST 
DIESEL AND DUAL FUEL ENGINES + DIESEL LOCOMOTIVES 


RAIL CARS + ELECTRICAL MACHINERY + PUMPS + SCALES 
HOME WATER SERVICE EQUIPMENT »- MOWERS + MAGNETOS 





See 8-Foot Working Model in F-M Booth 42 at A.S.M.E. exhibit in New Orleans, April 2-5 
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portunities | 


Classified advertisements under this heading in MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line. 
A box number address counts as one line. 
Copy must reach us not later than the 10th of the month preceding date of publication 


RATES: 
to the line average 
of one inch at flat rate of $28 per inch per insertion. 


positions open « 


ANSWERS to box nu 
number, care of 


Minimum insertion charge, 5 line basis. Display 


instruments, etc. wanted and for sale « 
business for sale « 


‘Mechanical Engineering,’’ 


positions wanted © equipment, material, patents, books, 
representatives ¢ sales agencies ¢ 
partnership © capital « manufacturing facilities 


mber advertisements should be addressed to given box 
29 West 39th St., New York 18, N. Y. 


$1.35 a line to members of ASME. Seven words 
advertisements carried in single column units of multiples 





OPEN 


POSITIONS C 











ENGINEERS 
NEW PRODUCT DEVELOPMENT 


Ingenuity and initiative applied to 
NEW PRODUCT DEVELOPMENT 
with a growing far-sighted company 
means progress for the experienced 
Electrical or Mechanical Engineers who 
are selected for these choice positions 
Experience required in: 


Mechanica! Design 

Heat Transfer 

Servo Mechanisms 

Stress Analysis 
Electro-Mechanical Devices 


These positions offer an opportunity to 
grow in the fields of ATOMIC POWER 
and AUTOMATION. 


Reliance Electric & Engineering Co. 
1088 Ivanhoe Road 
Cleveland 10, Ohio 


Glenville 1-3530 Ext. 570 








MECHANICAL ENGINEERS 


Engineering graduates for product design 
and application. Products are vibration 
and shock isolation systems on aircraft, 
electronic, automotive, marine, general 
industrial equipment. This is a rapidly 
expanding industry. Excellent long range 
possibilities for engineers who are inter- 
ested primarily in design work. Duties 
also involve extensive liaison between and 
among field engineering, manufacturing, 
and research. 
BOX 369, ERIE, PENNSYLVANIA 

















How to be the happiest 
creative engineer 
in California 






m= _ 
ASN 


Beckman Instruments, Inc.* offers 
E.E.’s, M.E.’s, Manufacturing, and Sales 
Engineers the kinds of jobs that crea- 
tive men dream about. Top salary, all 
employment “extras” including our Edu- 
cational Assistance Plan, modern facil- 
ities and personal recognition that 
comes naturally with our decentralized 
operation. Small town living...but near 
metropolitan areas in either Fullerton, 
So. Pasadena, Newport Beach, Rich- 
mond or Palo Alto. 


*We're pacing the commercial electronics 
field ($3,000,000 sales in 1949 to $21,000,000 
sales in 1955) and we'll be disappointed 
if you don't grow with us. 





Design Turbine Type 
Engine Controls for 
Nuclear Propelled Aircraft 


The next great step forward in avia- 
tion is nuclear propulsion. Now in 
the process of development at Gen- 
eral Electric, this field offers great 
possibilities for individual achievement 
on both the professional and personal 
levels. 

The present position requires 1 to 3 
years’ experience in aircraft control or 
accessory systems design and applica- 
tion, and involves the design of tur- 
bine type engine controls. Both 
creative and analytical ability are de- 
sirable. 


Openings in Cincinnati, Ohio and 


Idaho Falls, Idaho. 
Address replies (o location you prefer 


AIRCRAFT NUCLEAR PROPULSION DEPT. 


GENERAL @@ ELECTRIC 


Att. Mr. W. J. Kelly Att. Mr. L. A. Munther 
P. O. Box 132 P. 0. Box 535 
Cincinnati, Ohio Idaho Falls, idaho 





DEVELOPMENT ENGINEER 


Recently-established = Research & 
Development Laboratory offers oppor- 
tunity to young Mechanical Engineer 
to develop experience in design and 
development pe poe control sys- 
tems and components. M.S. degree 


desirable. 


Robertshaw-Fulton Controls Co. 
(Aeronautical Division) 

Charles E. Balleisen, Project Director 
Anaheim, California 








MECHANICAL ENGINEER 


Assistant plant engineer to train for two 
years to fill the position of plant engineer in 
a new organic chemical plant scheduled to 
begin operations in 1958. Five to seven 
years’ experience in chemical plant main- 
tenance and construction—organic chemical 
plant experience preferred. Send resume 
and salary requirements to 


METAL & THERMIT CORPORATION 
One Union Street, Carteret, New Jersey 








PIPING DESIGN & LAYOUT ENGINEER 
HEATING & VENTILATING ENGINEER 


Due to our expansion program, the above- 
mentioned permanent positions are avail- 
able in a large pulp and paper manufac- 
turing plant in the Upper Midwest. The 
individuals desired should be graduate 
engineers with a minimum of five to ten 
years’ experience who are well versed in 
their respective fields. Our employees 
know of these openings. Your confiden- 
tial reply should include personal, educa- 
tional and work history together with 
salary thinking. 


Address CA-5540, % ‘Mechanical Engineering.” 











MECHANICAL ENGINEERS 


A Career With ... 


tne 


IN LIQUID NITROGEN 


Unusual and challenging career openings are 
MENT 


offered in liquid nitrogen APPLICATION DEVEL- 


1 materials. 





© indefinite preservation and p 


of biologi 


ted 





e design of liquid nitrog i 1 


and low t 


containers. 





© application of ext P 


t of £ foods without 








© agpantin <8 Sote sietgen temp 





The uaetints and 


t in the ship 


diversity of LINDE products and processes are 
s who are seeking employment with 





a ‘dynamic a of proven stability. 


Bachelors or Masters are invited to investigate 


LINDE AIR PRODUCTS COMPANY 
a division of 
UNION CARBIDE AND CARBON CORPORATION 
Send resume to: Mr. P. I. Emch 
P. O. Box 44, Tonawanda, New York 
Refer to ad: ME-N 


Beckman aire, ab 


Write Beckman Instruments, Inc., 2999 W. 6th 
St., Los Angeles 5, Calif. Ask for Career File #14 
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An organization now in the largest expansion program of its history. 
Has job opportunities in a wide variety of interesting work for young 
engineers with up to seven years’ experience and with high college 
scholastic ratings. 


Mechanical Engineers required for process design, refinery planning and 
layout, cost estimation, mechanical design, materials and equipment 
development for complete refineries and refinery units. Positions 
available in manufacturing work for project engineering, field engi- 
neering and equipment maintenance. 


Chemical Engineers needed for process engineering design and econom- 
ics; pilot plant operations in process development; refinery engi- 
neering and process improvement. 

Give full and specific details of education, experience, desired 
salary, availability date, and references. 


All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 


(Formerly Standard Oil Development Company) 


Personnel Division 


P. O. Box 51 Linden, New Jersey 


MACHINE DESIGNERS 


Challenging opportunity for experienced 
mechanical engineers with creative ability 
who are capable of conceiving, planning 
and carrying through to successful com- 
pletion new and unusual machines related 
to the field of automation. Good wages 
plus profit sharing. Close to ideal 
recreation and vacation spots. 


Delos M. Palmer & Associates 
Segeeine Engineers 


4491 Jackman Road 
Toledo 12, Ohio 

















GULF RESEARCH & DEVELOPMENT COMPANY 


Has positions now open for 
@ ELECTRICAL ENGINEERS & PHYSICISTS—B.S., M.S. 


Design and development of electronic equipment and instruments for recording and remote 
reading of deep well pressures, temperature, flow; production, pipeline and off-shore 
instrumentation, control and automation. 


@ MECHANICAL ENGINEERS—8.S., M.S., Ph.D. 


Design and development of mechanical or hydraulic equipment and techniques for drillin 
and completion of wells; fracturing of earth formations; flow and treatment of well an 


pipeline fluids. 
@ PETROLEUM ENGINEERS—M.S., Ph.D. 


Development of techniques and equipment for drilling and completion of wells; improve- 
ment of productivity into boreholes; production methods; fracturing of formations; 
consolidation of sands; development of thermal recovery techniques, reservoir behavior 
analysis, uses of pressure and temperature transients. 


@ CHEMICAL ENGINEERING—5.S., M.S., Ph.D. 


Development of physical properties, chemical formulations, techniques of treatment and 
design of experimental equipment for investigation of colloidal fluids used in well drilling; 
chemical treatment of produced fluids; and other applications of chemical engineering 
to oil field production problems. Investigation of the chemistry and engineering of in 
situ combustion techniques for oil recovery; investigation of the sure-volume-tem- 
perature relationships of hydrocarbons and the use of thermodynamical data in the pro- 
duction techniques. 


* Suburban location 
* Excellent advancement opportunities 
* Salaries open 


* Positions are permanent 

* Excellent working conditions 
* Liberal publication policy 

* New facilities 


Apply in writing to: 
Gulf Research & Development Company 


P. O. Drawer 2038 
Pittsburgh 30, Pennsylvania 





777 INTERESTED IN 
STRESS & VIBRATION??? 


Opportunity for MECHANICAL 
ENGINEER with medium size, 
well financed Chemical Equipment 
Manufacturer. 

Latest electronic and strain gage 
equipment. 

Must be capable of working on own 
initiative and have creative abil- 
ity. 

Permanent position with unusual 
opportunity for growth. Employ- 
ment not affected by Government 
Contracts. 

Full package employee benefits in- 
cluding Profit Sharing. 


Submit complete resumé’ marked 
“Confidential” to: 


MIXING EQUIPMENT CO., INC. 
Engineering Recruitment 
P. O. Box 1370 
Rochester 3, New York 
































READ the CLASSIFIED ADVERTISEMENTS 


appearing in this section each month. 














engineers 


For Work in 
Aircraft Nuclear 
Propulsion Field 


The next big advance in aviation is nuclear 
powered flight, a field which offers ex- 
ceptional possibilities for fessional 
achievement. General Electric now 
has positions open in this new field: 
ENGINEER tor preliminary design of 
major aircraft structures, and the co- 
ordination of structural design with 
power plant d n requirements. AE 
or ME degree with 4—6 years’ experience in 
aircraft design and development required. 


ENGINEER for work in thermodynamic 
and fluid flow aspects of turbine type 


in th 
development requ 


Openings in Cincinnati, Ohio and 
Idaho alls, Idaho. 
Address replies to location you prefer 


Aircraft Nuclear Propulsion Dept. 
GENERAL QBELECTRIC 


Att: Mr. W.J. Kelly Att: Mr.L. A, Munther 
P. O. Box 535 
Idaho Falls, ideho 


P. O. Box 132 
Cincinnati, Ohio 
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ENGINEERS | Bieler nnounces 


needed to do preliminary | Pa lala) -Yelcl'7¥ me): 


analysis, design and de- 
velopment leading to the 
next generation of high- 
performance nuclear power 


plants. 


INDIVIDUAL 
PROFESSIONAL 
DEVELOPMENT 


for our Engineers 


Please write to: 


lila 


A. E. McLean 
Nuclear Power Dept. 
Studebaker-Packard Corp. 
1580 E. Grand Bivd. 
Detroit 32, Michigan 








ATOMIC ENERGY 
NEEDS YOUR TALENT 


ALCO PRODUCTS, _INC., 
wants additional competent 
Mechanical Engineers for nu- 
clear power development. The 
potentialities of this growing 
field are limitless. YOU can 
help it grow! YOU can grow 
with it! 

Typical positions available are: 


MECHANICAL DESIGN ENGINEER 

Experience Required: Mini- 
mum of 10 years including 
design and test of complex 
mechanisms and mechanical 
structures. 


ASSISTANT PROJECT ENGINEER 
Experience Required: 2 to 5 
years’ design or test of mechani- : 
cal components. —_ae Ye lUret-tilelal- lM olaelele- laste 


JUNIOR ENGINEER 


Experience Required: None. 
Also needed are several Me- 
chanical Designers and Drafts- 
men. 


a 
IF INTERESTED please for- 4 re 
ward detailed resume and salary . 
requirements to: marqual AIRCRAFT C0 
{ ie 3 
) J 


Talei Maret eri 

eT Ui te F- Valet — 

for you by 

fol Ui S-3f-Valoliate 

J oT Tei P-Vit-3t-) 
complemented by 


rotelaal o¥- lab ert") °) Lela iets) 


TORO HHO HOF OES DELOLEOOEOESESESESES 


bocdbicedlecchsatecusenenesénnntilelle suucmanenaanae \ 
/ 


Vv VAghi-m ie) mmel-t7-tit- 


G. Y. Taylor, Manager 
Employee Services Dept. 


ALCO PRODUCTS, INC. 
Schenectady 5, N. Y. Industrial Relations Department ¢ 16550 Saticoy St., Van Nuys, Calif. 


All replies kept confidential. THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 
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Excellent opportunity for a really creative 
engineer willing to grow into administrative 
responsibilities. Inventiveness and the ability 
to be truly objective are the keys to a success- 
ful career with a progressive organization 
having the largest Research and Engineer 
ing facilities in the steel valve industry. 
Edward Valves, Inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 


we » 


Aerojet needs— 





A tractive living 
Excellent fringe benefits 
Relocation expenses 
Opportunity unlimited 
Yok security 


Mechanical Engineers 
Electronic Engineers 

Chemical Engineers 
Aeronautical Engineers or Aero- 


dynamicists 
Physicists MECHANICA L 
—— ENGINEERS 


Design & Devel t Engi s 


P 











We need four engineers, preferably with 
design experience; one is required for 
steam pe a one for steam turbine ‘ 
controls, one for centrifugal pumps and 
one for centrifugal compressors. De- 
sign experience is desirable but not 
absolutely necessary; young engineers 
interested in these fields, but without 
specific experience, will be carefully 


Interesting assignments in power 
plant development in the follow- 
ing fields: 


Pumps & Turbines 
Valves & Controls 
Rotating Machinery 
Combustion Chambers 


Electrohydraulic Systems trained. De Laval is a medium sized, 

Enginecring challenge long established manufacturing con- 
Send your resume to: cern. The positions are for our perma- 

nent engineering staff. Starting salary 

EMPLOYMENT SUPERVISOR and progress will be commensurate 


with ability. Please submit brief 
resume of qualifications to 





7oP SALARIES Dept. ME, Azusa, Calif. 


ee a CORPORATION 


A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company 





Personnel Department 
De Laval Steam Turbine Company 
853 Nottingham Way 
Trenton 2, New Jersey 




















SACRAMENTO, CALIFORNIA 














Procter & Gamble 


needs 
MECHANICAL 


ENGINEERS 


(Graduated within last 10 Years) 









MECHANICAL ENGINEERS... 
ll find professional stimulation in 


RCA’s AIRBORNE WEAPONS 
SYSTEMS Projects! 






As a mechanical or aeronautical 
design engineer, you can now 
grow with RCA’s creative engi- 
neers on airborne weapons 
systems. In addition to your 
bachelor or advanced degree, you 
should have experience in design 
of aircraft structure and mecha- 
nisms or design of aircraft con- 


truly advanced effort. You will 
be challenged by the severe 
environmental conditions 
encountered in the supersonic 
flight of tomorrow’s highest- 
speed aircraft. New concepts in 
mechanical design are required 
to deal with previously unex- 
plored states of temperature, 


e Permanent positions in Mechan- 
cal Research and Development, 
Process Equipment Design and 
Application, Heat and Power 
Equipment Design and other 
Engineering Fields. 


e Salaries commensurate with 
education and industrial experi- 
ence. 






trol instruments. altitude, shock, vibration and 
These RCA problems call for humidity. 


“~~ Please send resume of education 
Plus .. . completely and experience to: 
equipped Mr. John R. Weld, Employment Manager 


engineering 
laboratories — Dept. B-6D, Radio Corporation of America 
advancement on Camden 2, N. J. 
merit —full benefits 
program—relocalion 
expenses paid. 






e Opportunities to grow with a 
leading chemical processing 
company—rated as one of the 
nation’s three best-managed 
companies by the American In- 
stitute of Management. 














For application form and further 
information write 


Mr. J. E. Gale 


RADIO.CORPORATION OF AMERICA | Sccic{fzmixeme 


The Procter & Gamble Company 
0 SS ae Cincinnati 17, Ohio 
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ENGINEERS 


for immediate placement 


Engineering at NCR: 


1. Immediate, permanent positions in Mechanical 
Engineering, Electrical Engineering and Physics Research 
Divisions. 

2. Engineering project work in Adding Machines, 
Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los 
Angeles, and Ithaca, New York. 


3. Opportunities in design, development, produc- 


ELECTRICAL ENGINEERS 
MECHANICAL ENGINEERS 
ELECTRONIC ENGINEERS 
COMPUTER ENGINEERS 
SOLID-STATE PHYSICISTS 


tion-engineering and packaging of mechanical, elec- 
tronic, and electromechanical devices. 


4. Some experience in development, design, and 
application of high-speed, light-weight mechanisms of 
the intermittent-motion type; or, experience in digital 
devices and components, is desirable, but not essential. 


5. Ample training and indoctrination is available 
to all employees. 


As an NCR engineer you, with your family, will enjoy: 


1. UNLIMITED OPPORTUNITY in the broad, ever- 
expanding field of Business Machine Engineering and 
Research. 


2. AN EXCELLENT SALARY, plus exceptional bene- 
fits of lifetime value for you and your family. 


3. A RECREATIONAL PROGRAM for year-round 
enjoyment of the entire family, including a new NCR 
Country Club with 36 holes of golf, and a 166-acre 


employees’ park for outings with swimming, boating, 
and supervised play for the children. 


4. LIVING IN DAYTON ... considered a clean, 
attractive, progressive city with outstanding school 
facilities. 


5. YOUR WORK AT NCR with its friendly, family 
atmosphere, with its employee morale at a very high 
level, and with people who, like yourself, have decided 
to build their professional future with NCR. 


ACT AT ONCE — Send résumé of your education, experience and 


geographic preference to: 


EMPLOYMENT DEPARTMENT, TECHNICAL PROCUREMENT SECTION 2 


THE NATIONAL CASH REGISTER COMPANY 
Dayton 9, Ohio 


*Trade-Mark—Reg. U. S. Pat. Off. 
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MTM ENGINEER 
Background in’methods and time study 
apply 


PRATT, READ & CO., INC. 
Ivoryton, Connecticut 








Chemical and Mechanical Engineers 


Immediate opportunities for engineers interested in 
designing heat exchangers and pressure vessels for 
power plant, chemical process, petroleum refining, 
atomic systems, Navy, Marine and refrigeration 
applications. A real a ore to become associ- 
ated with a growing and expanding company with an 
outstanding reputation in the heat transfer field. 
Write to the Manager of Personnel Administration 
including education, experience, and salary desired. 


HEAT EXCHANGER DIVISION 
AMERICAN-STANDARD 
1407 West Avenue 
Buffalo 13, New York 








SENIOR MECHANICAL DEVELOPMENT 
ENGINEER 


With technical education and ten to 
twenty years of experience or more in 
design and development of heavy ma- 
chinery or similar experience, for research 
and development work both as to design 
and from industry study points of view. 
Permanent position with opportunities to 
grow are involved in expanded program 
of well-established heavy machinery, roll- 
ing mill and hydraulic press builders. 
Location Pittsburgh. rite complete 
details of experience, pertinent personal 
information and enclose vy in 
first letter. Salary $10, per year or 
more, depending on experience. 

Also opening available for a man with 

above general qualifications, but having 
less experience. Selary in proportion. 
Address CA-$529, % ‘“Mechanical Engineering.” 











Our South Charleston, West Virginia 
chemical plant has openings for Me- 
chanical, Electrical or Chemical En- 
gineers to fill the following positions: 

SENIOR MAINTENANCE ENGI- 
NEER with considerable supervisory 
experience in chemical plant mainte- 
nance work. Must be familiar with 
up-to-date planning and scheduling 
methods. 

MAINTENANCE ENGINEER with 
up to five years’ experience in mainte- 
nance work to set up preventative main- 
tenance procedures, redesign equipment 
where necessary and give technical 
assistance in maintenance procedures. 

STEAM AND POWER ENGINEERS 
with up to 15 years’ supervisory and/or 
staff experience in steam and power 
generation. Two yy are open. 

PROJECT ENGINEERS with up to 
ten years’ experience in mechanical and 
process design required for overall 
technical supervision of construction 
projects. Involves supervision from the 
preparation of engineering drawings to 
the final completion of a field instal- 
lation. 

This plant produces chlorine, caustic 
soda, carbon disulphide and a number 
of related inorganic and organic 
chemicals. 
Please send resume and salary require- 
ments to: 


WESTVACO CHLOR-ALKALI DIVISION 


FOOD MACHINERY & CHEMICAL 
CORP. 
Drawer 8127 
South Charleston, West Virginia 
Attention: Department 6 
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CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 


¢ Jet Engine Fuel Controls 


WITH (9 THE ELECTRONICS DIVISION OF _ 


ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 


YOUR FUTURE depends on your making the right connection with the right firm as 


quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 


finest test, research and development facilities. GM’s long-standing policy of decentral- 
ization creates individual opportunity and recognition. 


Why not send us full facts about your education, work background, etc. 


We will do all we can to treat your application with the fullest confidence. 


3 AC SPARK PLUG THE ELECTRONICS DIVISION 
GENERAL MOTORS CORPORATION 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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BASIC 
RESEARCH 


ABOVE: DR. KEITH BOYER IS 
SEEN OBSERVING A BEAM OF 
LOW ENERGY NITROGEN IONS 


The cyclotron shown above is one of the many types 
of advanced research equipment in use at Los Alamos. 
This variable energy machine is designed to accelerate 
high intensity beams of all the hydrogen and helium 
isotopes. 

The Laboratory offers a wide range of opportunities 
to do research and development work in the fields of 
Physics, Chemistry, Metallurgy, Mathematics, Comput- 
ing and Engineering. 

If you are interested in learning more about career 
opportunities at Los Alamos, write— 


DEPARTMENT OF SCIENTIFIC PERSONNEL 
Division 707 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 
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mechanical 
or industrial 


ENGINEERS 


A 


for assembly and 
fabrication planning, 
cost estimation, 
tooling development, 
time studies. 











GROWTH OPPORTUNITIES with 
General Electric, Utica, New York. 


Thee nginee ring staff has more than 
doubled in four years at this ultra- 
modern plant. Now 10 more highly 
qualified, mechanical or industrial 
engineers are needed to plan and help 
supervise new manufacturing operations. 
These are unusual positions, with 
clearly defined promotion opportunities 
in Advanced Manufacturing Develop- 
ment, Methods Spec ialization and 
Supervisory Assignments. 


If you have had from 3 to 5 years’ ex- 
perience in methods improvement and re- 
lated fields, and have the ability to ad- 
vise on technical engineering problems, we 
would like to discuss your future with you. 
Excellent Starting Salaries 
Notable GE Benefit Program 
A Fine Location with Homes Available 
and All-Year Outdoor Sports 
wrtte including details of experience to 
Mr. Dan Carroll 
Personnel Office 


Light Military Electronic Equipment Dept. 


GENERAL @@ ELECTRIC 


French Road, Utica, N. Y. 











® The APPLIED PHYSICS LAB- 
ORATORY OF THE JOHNS 
HOPKINS UNIVERSITY offers an 
exceptional opportunity for pro- 
fessional advancement in a well- 
established laboratory with a rep- 
‘ utation for the encouragement of 
individual responsibility and self- 
direction. 


‘ Our program of 


GUIDED MISSILE 
DEVELOPMENT 


provides such an opportunity for 
men qualified in: 


SERVO MECHANISMS 
MISSILE SYSTEMS DEVELOPMENT 
HYDRAULIC CONTROL SYSTEMS 
MECHANICAL DESIGN AND LAYOUT 
: OF MISSILE COMPONENTS : 

INTERNAL AERODYNAMICS AND 


PROPULSION 

; MACHINE SHOP LIAISON AND 
PRODUCTION 

. STRESS ANALYSIS 


: Please send your resume to: 
‘ Professional Staff Appointments 


eeecesece 








APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 
8607 Georgia Avenue 
L Silver Spring, Maryland us 
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NOW OFFERS 
DESIGN ENGINEERS 


a continuous flow of 
Diversified, Original Assignments 


New products with new problems are continually under development at DU PONT— 
it is our Design Engineers who find successful solutions for the commercial production 
of these products. Assignments are stimulating, different, difficult—not repetitive. 

If vou are a talented graduate engineer with 4 or more years’ design experience, 
DU PONT has opportunity for you. Consider this vital fact—our policy is promotion 
from within. 


Apply today to fill one of the 
immediate openings for— 
POWER DESIGNER-ENGINEER 


Experience in the design of industrial plant facilities re- 


PROCESS AND EQUIPMENT 
DESIGNER-ENGINEER 


quired to supply utility services to chemical processes is 
Successful applicants will be capa- desired. Applicable experience should be in steam genera- 
ble, either now or with training, of tion and distribution, water supply and treatment, re- 
translating research data into work- frigeration, fire protection, outside pipe lines, process 
able equipment and process de- waste disposal and industrial furnaces. 
signs. Will enjoy and have ability 
to work as a part of an engineering 
design team. Will be capable of 
handling field design problems which 
will involve working with shop or 


Successful applicants will design and engineer a variety of 
the above mentioned facilities as are required by new or 
existing chemical processes. Work will involve not only 
economic installations, but also the challenge of meeting 
construction people. Experience in special requirements in connection with process problems. 
the design of processes or process 
equipment for chemical, petroleum, 
food processing and allied industries, 
knowledge of ASME Code For Un- 
fired Pressure Vessels, and shop 


INSTRUMENT DESIGNER-ENGINEER 

Experience in the application and installation of instru- 
fabrication or piping design prac- ments for the control of chemical processes is required. 
tice is helpful but not essential. Design experience should be in pneumatic and electronic 


Applicants selected will make inde- instrumentation for the measurement and control of 


pendent analysis, exercise individual 
judgment and coordinate the work 
of others while engineering and de- 


process variables, including layout of complex graphic 
type panels. 


Successful applicants will design and engineer systems as 


= cogent ag -t8res: _includ- outlined, giving consideration to economic installations 
ing tanks, vessels, distillation col- 
umns and machines. Equipment 
arrangements and piping work will 
also be included. Assignments are 
challenging and creative with full 
recognition for achievement. problems. 


and maintenance features. He will also assist in the de- 
velopment of control diagrams, prepare installation layouts 
and detailed hook-ups for unique application, write speci- 
fications and assist construction personnel in installation 





INTERVIEWS IN NEW ORLEANS 
May 6, 7, 8, 9 (Sun.-Mon.-Tues.-Wed.) 
For appointment, please call 
Mr. J. C. Costello, Jr., MAgnolia 2371 











Or you may send complete resume, 
including details of education and erperience, to: 


Mr. T. J. Donovan 
Engineering Department 


E. |. du Pont de Nemours & Co., Inc. 


Wilmington 98, Delaware 


REG. U.S. PAT. OFF. 


Better Things for Better Living 
«»-through Chemistry 
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Non-Aircraft Engineers 


Lockheed will train you for various types of 
aircraft engineering—at full pay 


Mechanical 
Engineers 
can become 


Civil Engineers 
can become 


y 
x Electrical 


Engineers 
can become 


Promotion 


Scope for 
your ability 


Salary increase 


You are invited to 
write for a brochure 
describing life and 
work at Lockheed 
and a job application 
blank. Coupon 

at right is for 

your convenience. 


Thermodynamicists ‘ 
Research Engineers 
Stress Analysts : . 
‘ Flight Test Engineers 
Structures Engineers Beslan Bashecess 
Weight Engineers . a 
Flight Test Engineers 


Stress Engineers 


; Design Engineers 
Structures Engineers s ° 


Electronic Research Engineers 
Electrical Research Engineers 


Flight Test Laboratory Engineers Shestgn Sugineses 


What Lockheed offers you: 


Opportunities are excellent because there are so 
many supervisory positions to be filled with 46 ma- 
jor projects in progress at Lockheed — and because 
Lockheed is in an expanding development and pro- 
duction program. 


You can show what you can do because Lockheed 
activities range across virtually the entire spectrum 
of aeronautical endeavor. You are not limited to 
one type of work because Lockheed is so diversi- 
fied in projects. Moreover, Lockheed encourages 
and welcomes personal initiative. 


You may receive a substantial increase in pay be- 
cause Lockheed is extremely liberal in direct salary 
and in extra employee benefits which actually in- 
crease the value of your position by an average of 
14%. Generous travel and moving allowances. 


Mr. E. W. Des Lauriers, Dept. NA-4-4 
Lockheed Aircraft Corporation 
1708 Empire Avenue, Burbank, California 


and work at Lockheed in Southern California. 


“My name 


Research Engineers in Structures 


Flight Test Engineers 


Lo ckhe e d California Division 


Dear Sir: Please send me your brochure describing life 





“M y present field of engincering 





“My street address My city and state 











Engineers in 
training... 

Experienced | 
engineers... 


...there’s no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 

Rocket and Ramjet Engines 

Propellants and Fuels 

Testing and Evaluation 
Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
we papa Reaction Motors, Inc., 

rst in the American rocket industry; 

Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosives, and high-energy fuels. 

You're on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest you. 

Olin Mathieson Chemical Corporation 
466 Park Avenue, New York 22, N. Y. 
Reaction Motors, Inc. 

Denville 4, New Jersey 
Marquardt Aircraft Company 


16557 Saticoy Street 
Van Nuys, California 3907 
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MECHANICAL build a career 
ENGINEERS Mf at KEARFOTT 


Kearfott has made some outstanding advances to improve the performance and 
reduce the size of airborne control components and systems... and Kearfott is grow- 
ing fast. Here you can advance, while enjoying original and creative assignments. 


Another factor which makes rapid promotions possible is Kearfott’s decentralization 

which allows closer management contact and recognition of achievement. The 7 plants 
in the Passaic-Clifton-Paterson area of northern New Jersey are autonomous, each 
one a fully integrated unit. This means you get small-company congeniality and 
flexibility along with the benefits, resources and modern facilities of a large and 

progressive organization. There’s top remuneration, too, at Kearfott, AND a long 

range future, 


An important member of the widely diversified General Precision Equipment 
Corporation, Kearfott since 1917 has been a leader in the design and develop- 
ment of precision instruments for industry and the armed services. This 
leadership gives you opportunity to be in on the most advanced work, to 
Design and Development Positions ‘ grow in professional stature. 
Available on several levels of t Plan your career in controls today— 
responsibility in the following areas send complete details to James M. Butler 
of interest: servo systems, test 
equipment, servo-mechanisms, gyro A 
systems, computers and gyros. COMPANY, INC. 
Also Positions Bearing Project : 1378 Main Ave., 
Responsibility for design and development a i 
of static and dynamic packages, such as ; merase 
torquers, take-offs, resolvers, motors, - 
generators, synchros and gear heads. nas ee io Pre mar ad 
2 nf a eneral Precision 
Equipment Corporation 


MECHANICAL ENGINEERS: 


A Career at Electric Boat...1s An ADVENTURE in Engineering 


In the past several years, Electric Boat has been making one headline after 
another as the nation’s first adaptor of nuclear power for propulsion. The 
Electric Boat-designed and built atom submarines, Nautilus and Seawolf, are 
already accomplished fact. 

Behind the headlines, the work of designing even more advanced atomic 
submarines goes on. Every day, Electric Boat engineers are coming to grips 
with problems in nucleonics that pave the way for applications in other fields. 


There is room—and opportunity—for more engineers able to cope with 
these problems. Current openings are for Mechanical Engineers with experi- 
ence in vibration and shock, machine design, stress analysis, hydraulics, 
rotating machinery, power plants, or air-conditioning and piping. 

These jobs offer more than engineering adventure. There’s common-sense 
practicality involved, too. Electric Boat’s backlog of orders and years-ahead 
plans; its record stable engineering employment; its sponsorship of advanced 
study at leading universities and within the plant are some of the practical 
features. New England living on the shores of Long Island Sound is another. 


To find out more details about these opportunities, write us details of your back- 
ground and experience including initial salary requirements. Interviews will 
be arranged promptly for qualified applicants. Please address Peter Carpenter. 


ELECTRIC BOAT 


DIVISION OF GENERAL DYNAMICS CORPORATION 
GROTON, CONNECTICUT 
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UNIVERSITY OF FLORIDA 
GRADUATE RESEARCH 
ASSISTANTSHIPS 
COLLEGE OF ENGINEERING 


Full or part time employment on 
fundamental and applied research 
in Engineering Mechanics—stress 
analysis, elasticity, vibrations— 
Mechanical Engineering, Aecro- 
nautical Engineering, Industrial 
Engineering, Nuclear Engineering, 
Electrical Engineering, Chemical 
Engineering, Civil Engineering. 

Some applied mathematics or 
electromechanical experience de- 
sirable. Graduate study commen- 
surate with research duties avail- 





ACADEMIC 
POSITIONS 
AVAILABLE 


Young engineers are invited 
to investigate opportunities for 
teaching appointments in Me- 
chanical Engineering. 

These college teaching posi- 
tions carry academic rank and 
offer time for advanced study, 
engineering consulting and re- 
search. Salaries are commen- 
surate with those in other engi- 
neering activities. 

Visit our campus, or write 


Head of Department of Me- 





STAFF ENGINEERS 
for new 
RESEARCH & DEVELOPMENT 
DEPARTMENT 


advanced electric systems 
and accessories for 
aircraft and missiles 


Mechanicals with MS 


Ten years’ experience mechanical problems 
of aircraft accessories or equivalent In 
allied field. Working knowledge of mod 
ern experimental techniques essential. 


Thermal Specialists with PhD 


Three years’ experience heat transfer to 
gases and liquids. Mastery advanced 
mathematical and experimental tech- 
niques. 


Many Benefits 


R&D Department in suburban Cleveland, 
O., plant. Fine, new offices and complete, 








able in all departments. Salary chanical Engineering 
open. = 
Apply to CASE 


Department of Engineering Mechanics, 
University of Florida, 
Gainesville, Florida 








INSTITUTE OF TECHNOLOGY 
UNIVERSITY CIRCLE ties. 
CLEVELAND 6, O. 





modern laboratory, computing and proto- 
type production facilities. 

Many extra company-sponsored benefits 
conducive to creative engineering. 
Superb family environments and activi- 


Send resume. 


Address CA-$625 care of “Mechanical Engineering 














Important for engineers 
and scientists... 


RCA’S MISSILE TEST 
PROJECT 


Instrumentation at MTP provides 
stimulating assignments for Electronic 
and Opto-Mechanical Engineers, 
Physicists, and Mathematicians. 
Significant contributions to the design 
and development of a 5000 mile Missile 
Testing Range can be made by those who 
join the RCA-MTP Team NOW. 
Proficiency is desired in Instrumentation 
Planning, Radar, Telemetry, Timing, 
Communications, or Optics. Relocation 
expenses paid. 








Arrange your interview by sending 
resume to: 

Mr. W. T. A. Baxter 

Personnel Mgr., Dept. N-6D 

RCA Service Co., Inc. 

P. O. Box 1226, Melbourne, Fia. 


RADIO CORPORATION of AMERICA 
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Every Advertiser 
appearing in 

MECHANICAL 
ENGINEERING 


believes... . 


that his products... the service 
in them and the service behind 
them. . .will stand up under the 
most searching scrutiny of the 
high calibre engineers and 
executives comprising 
MECHANICAL 
ENGINEERING 


readership. 








MECHANICAL ENGINEERING 








NUCLEAR POWER ENGINEER 


To initiate and direct the design, testing and customer 
liaison associated with valve and piping developments 
for atomic power and other nuclear activities. Ad 
vancement prospects excellent with company high! 
regarded for products and research work in power an 
rocess fields Salary open, replies confidential! 
Write or contact Personnel Director 
Edward Valves, Inc., Sub. of Rockwell Mfg. Co. 
East Chicago, Indiana 


y 
4 








MECHANICAL 
ENGINEERS 


Engineers needed for the de- 
sign, supervision of fabrication 
and installation, and initial 
operation of research and pro- 
totype production equipment. 
Experience in handling molten 
metal and 1500°F production 
equipment desirable but not 
necessary. 

Apply direct to: 

Dr. W. S. Peterson 
Process Metallurgy Branch 

Department of Metallurgical Research 


Kaiser Alumi & Chemical Corp. 


c l 69, Wachinat. 

















MECHANICAL AND ELECTRONIC 
ENGINEERS 
FIRESTONE 


Home of the CORPORAL” missile 
has openings in California for 
engineers in these fields: 


STRUCTURES 
PROPULSION 
MECHANICAL DESIGN 
HANDLING EQUIPMENT 
TEST ENGINEERS 
INSTRUMENTATION 
DYNAMICS 
COMPUTERS 

FLIGHT SIMULATION 
SERVOMECHANISMS 
MATERIALS AND PROCESS 


Firestone offers challenging ca- 
reer opportunities with a name 
long known as the ‘Mark of 
Quality.” 


WRITE TODAY TO DEPT. M-1 
PERSONNEL DEPT. 
GUIDED MISSILE DIVISION 


FIRESTONE TIRE AND RUBBER CO. 


2525 Firestone Blvd. 
Los Angeles 54, Calif. 








MECHANICAL ENGINEERING 


BASIC LOADS 


Engineers with training and experience in this 
field will be interested in new developments at 
Lockheed Missile Systems Division. 


New positions have been created for: 


@ Basic Load Engineers 

@ Structures Engineers 

@ Aerodynamic Engineers 
@ Dynamics Engineers 


to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 


The positions require an M.S. Degree in 
Mechanical, Aeronautical or related fields of 
engineering and at least two years’ experience in 
loads, dynamics or aerodynamics, including 
transonic or supersonic aerodynamics. 
Equivalent experience will be considered. 


Because of planned expansion in this 
department, the positions offer 
unusually favorable opportunity for 
promotion to supervisory level. 


Those possessing a high order of ability 
applicable to this field are invited to write. 


Sehbeed 


MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS, CALIFORNIA 
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MECHANICAL 
DESIGN ENGINEERS 


Salary up to 


$9,000.00 


IN MILITARY ELECTRONICS 


at 





Stromberg-Carlson 
newest division of 
General Dynamics Corp. 


We are seeking engineers with a 
minimum of three years’ experi- 
ence. It is desired that you 
have been engaged on military 
electronics projects in a design 
capacity, although similar experi- 
ence may well qualify you. 


Equipment will range from 
small airborne receivers to com- 
plete radar systems. 


Your responsibilities will in- 
clude: 


e combining the basic electronics 
circuitry developed by our elec- 
trical engineers into a mechanical 
structure designed to meet mili- 
tary environmental conditions 


e design of common mechanisms, 
gear trains and mechanical de- 
vices which the structure or 
circuitry requires 

original design of unique mechani- 
cal and electromechanical devices 
which are singular to this type of 
equipment 


You will be located in Roches- 
ter, New York, a medium-sized 
city, with unlimited recreational 
and cultural attractions—find out 
for yourself! 


Send your letter or resumé to: 


Electronics Engineering Dept. 


Stromberg-Carlson 
100 Carlson Road 
Rochester 3, N. Y. 








“Condi” 


GUIDED MISSILES 


offer outstanding jobs with interesting 


futures for Mechanical Engineers 





ELECTRONIC 
PACKAGING 


Mechanical engineers are 
needed to design and con- 
duct test work in electronic 
packaging for a top-flight 
missile project. Experience 
in package design, ca- 
bling, component integra- 
tion, coupled with the 
solution of environmentcl 
problems involving vibra- 
tion, temperature and 
shock, is required. 














ENVIRONMENTAL 
TESTING 


Guided missiles are being 
flown in punishing environ- 
ments. To study the effect 
of environmental extremes 
of temperature, shock, vi- 
bration and altitude, we 
need engineers with sev- 
eral years’ experience in 
such work, particularly in 
test instrumentation. A 
modern laboratory with 
the best of equipment is 
available for this study. 
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Bendix Guided Missiles offer interesting job opportuni- 
ties for Mechanical Engineers. 

A thirty-six page book, “Your Future in Guided Mis- 
siles", describing in detail the many phases of our 
guided missile operation and the job opportunities 
available to you, will be sent to you on request. Write 
for your copy today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 409H, Bendix Drive, South Bend, Indiana. 











PROPULSION 


Engineers are needed to 
participate in the develop- 
ment and testing of ad- 
vanced ram-jet engines and 
systems. Experience in any 
of the allied fields of fluid 
mechanics, heat transfer, 
combustion research, fuels, 
engine testing, hydraulic 
systems, turbines, pumps 
and engine instrumentation 
is desirable. 















CAREERS 

with Responsibility — 
Challenge — 
Recognition 


The Engineering Service Division of du Pont’s Engineering Department provides other units 
of the company with consulting service and technical assistance in increasing capacity and 
yield, in reducing investment and operating costs, and improving product quality and plant 
efficiency. Long-range career positions are immediately available in this division to qualified 
graduate engineers experienced in these specialized technical areas: 


PUMPS AND FLUID MECHANICS 


Desired qualifications will include extensive engineer- 
ing knowledge of and familiarity with equipment used 
in the fluid mechanics field. Development, research, 
design, maintenance, or teaching experience with 
pumps, compressors, jets, and seals is desirable. Re- 
sponsibilities of the position will involve selection of 
equipment, trouble-shooting, and consultation on fluid 
flow and mechanical design aspects of piping, pumps, 
jets, compressors, and seals. Duties include evalua- 
tion of available equipment and recommendations for 
equipment modification for special applications. 


POWER 


Position requires extensive practical power experience 
including operation and maintenance of industrial 
steam power plant facilities and equipment testing. 
Some experience in steam plant design and construc- 
tion or in thermal insulation of process piping and 
equipment is desirable. Duties include: making eco- 
nomic evaluations and involved heat balances for com- 
plicated power systems; assisting in specification of 
power equipment and in selection of new facilities; 
and determination of causes of equipment malfunc- 
tioning and development of recommendations for 
corrections. 





MATERIALS HANDLING 


This position requires three to ten years experience 
with bulk or package handling systems and equipment. 
The successful applicant will be expected to have 
engineering knowledge of belt conveyors, bucket ele- 
vators, screw conveyors, storage bins, chutes, hop- 
pers, and feeders. Familiarity with pneumatic convey- 
ors or mobile handling equipment is desirable. Duties 
include providing consultation on existing equipment, 
selection of new equipment, making cost studies, and 
development and execution of major materials han- 
dling engineering programs. 


EQUIPMENT IMPROVEMENT 


Position requires 5 or more years engineering experi- 
ence in research, development, design, application, or 
maintenance of chemical process equipment and ma- 
chines. Duties include: conducting mechanical engi- 
neering studies on chemical plant problems involving 
equipment design, mechanisms, machine componerts, 
and machine drives; and analyzing and solving prob- 
lems in selection, operation, and maintenance of 
chemical process plant equipment. Qualifications 
should include sound practical knowledge of engineer- 
ing economics, machine design, fluid mechanics, or 
applied mechanics. 





INDUSTRIAL PACKAGING 


Position requires three to ten years experience in 
packaging bulk and liquid products. Desired qualifica- 
tions include engineering knowledge of metal drums, 
fibre drums, multi-wall paper bags, and bulk shipping 
containers and cartons. Familiarity with bulk and 
liquid filling and packaging machinery ts desirable. 
Successful applicant will provide consultation on the 
selection and use of packages, shipping containers, 
and packaging machinery, and will develop and execute 
major engineering programs in industrial packaging. 





APPLIED MECHANICS 


Optimum qualifications will include 5 or more years 
experience in machine design, machine develooment, 
or in teaching involving the study and testing ot struc- 
tures, machines and pressure vessels. Practical knowl- 
edge of and experience in vibration, dynamic effects, 
and specification of engineering materials is desirable. 
Successful applicant will provide consulting service to 
design groups, plants, and laboratories on vibration 
problems and on dynamic and static stress analysis 
of machine components and all types of chemical plant 
equipment. 





INTERVIEWS IN NEW ORLEANS 
May 6-7-8-9 (Sun-Mon-Tues-Wed) 


For appointment, please call 


Mr. J. C. Costello, Jr. MAgnolia 2371 











Or you may send complete resume, including details 
of education and experience, to: 

Mr. J. C. Costello, Jr. 

Engineering Department yr} 


Better Things for Setter Living 


E. |. du Pont de Nemours & Co., Inc. * Wilmington 98, Delaware through Chemistry 
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TWO SUPERVISORY 
POSITIONS OPEN 

AT GENERAL ELECTRIC 
2 in Turbine & Compressor Design 


CONTROLS ENGINEER 


A few openings have developed in our organization for well qualified engineers 
who can participate in, and lead, in these areas: 


























™@ analysis and development of controls systems 
and components 









@ control testing of systems and components 


Excellent opportunity Just opened up for 

two engineers with demonstrated supervisory 
ability—and 3 to 5 years’ experience in related 
fields—to step right into positions as super- 
visors of projects in high temperature sheet 
metal design for applications in nozzles and 
ducts and in other aspects of compressor and 
turbine development. Individual mechanical 
and aerodynamic analysis and design of multi 
Stage compressors and multi-stage turbines 
Special problems in the design of blades 

and buckets. 





Mature engineering judgment is essential and at least 3 to 5 years’ 
experience in controls systems, servo-mechanisms and mechanical 






servos, with emphasis on the latter, and in some cases, proven 






ability in supervision. 






These are not typical engineering positions. The work is of an 
advanced nature and opportunities for promotion are clearly out- 
lined. The starting salary range of approximately $7,500 to 
$12,000 indicates a desirable economic level in the community and 
is coupled with many additional benefits. 







Record expansion now under way at GE's 
Aircraft Gas Turbine Division in Cincinnati 
has created these high potential positfons 






The location in the Northeast is fine for family living. The opera- 
tion offers stability in its product appeal to both commercial and 


EXCELLENT STARTING SALARIES 
RELOCATION EXPENSES PAID 


For detailed information, write 


Mr. Mark Peters 
Technical Recruiting, Bidg. 100 
Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohlo 






military markets. 






For further information write, gicing delails 
of education and erperience to: 







BOX CA-5590, 
care of ‘‘Mechanical Engineering.”’ 












Where in the World do You Want to Go co ae 
in Your ENGINEERING CAREER? a> 


’ THE JOHNS HOPKINS 
If you are seeking an opportunity to further your career UNIVERSITY 
with a fine company . . . look no further. 
TWA presently has openings for Aeronautical, pee ~ - Gpesations pase Giiee ‘ 
cal, Electrical and Electronic Engineers to work with a ers exceptional opportunities for 
small, select group of engineering associates. This Pte ae ~ Fky yh 














arrangement gives each engineer the opportunity to 
demonstrate his ability and to advance within the com- 
pany .. . the opportunity to build his future with the 
world’s finest airline. 


Qualifications: B.S. in Engineering. 


Location: TWA'’s ultra modern building now nearing 
completion at Kansas City, Mo. 


Living Conditions: Excellent, both city or suburban 
private homes or apartments. 


Benefits: Many employee benefits, including liberal 
free transportation for yourself and family 
each year. 


Salary: Commensurate with experience. 


If you are an engineer with qualifications in any of these 
fields explore your opportunity with TWA today. Write: 


Mr. R. Paul Day, Employment Manager 


TRANS WORLD AIRLINES 


Kansas City 5, Missouri 





176 - Aprit, 1956 


tional problems of unusual scope and 
diversity to routine design and de- 
velopment work. 

Our current research program in- 
cludes problems in tactics, strategy, 
weapons systems, intelligence, com- 
munications, logistics and military 
applications of game theory. Studies 
in these areas are normally carried on 
by mixed teams of scientists, each of 
whom is expected to contribute as a 
specialist to a synthesized solution. 
Among the many other attractions and 
advantages of working at ORO are: 

* Selected opportunities for two- 
year overseas assignments in Ger- 
many or Japan. 

¢ Liberal employee benefits and 
leave privileges. 

e Rapid advancement for demon- 
strated capabilities. 

« A competitive salary scale. 


Please send your resume to: 
Dr. Lincoln Hanson 
Research Personnel Officer 
7100 Connecticut Avenue 


Chevy Chase 15, Maryland 








MECHANICAL ENGINEERING 





are interested in a career in 


NUCLEAR POWER 


Combustion Engineering 
has immediate openings for 
SENIOR POSITIONS at its new 
NUCLEAR ENGINEERING AND 


DEVELOPMENT CENTER 
WINDSOR, CONNECTICUT 


Challenging careers are open to qualified 


PHYSICISTS 
MATHEMATICIANS 
METALLURGISTS 
MECHANICAL ENGINEERS 
CHEMICAL ENGINEERS 
AERONAUTICAL ENGINEERS 
ELECTRICAL ENGINEERS 
NUCLEAR ENGINEERS 
DESIGN ENGINEERS 
STRUCTURES ENGINEERS 





Power is Combustion’s business, whether the heat 
source be conventional or nuclear fuels. For nearly 
three-quarters of a century, C-E has been designing 
and manufacturing equipment for the generation of 
steam to produce power. A decade ago, it moved natu- 
rally into the nuclear power field. And now, with the 
new facilities under construction and completed at its 
Chattanooga plant—and the soon-to-be-completed 
Center at Windsor — Combustion is uniquely qualified 
for a leading role in the atomic power industry. 


Combustion is the third major contractor selected by 
AEC to design and build a Naval nuclear propulsion 
system — and will be the first company in the country 
to complete such a contract using its own facilities. It 
is also designing and manufacturing a large portion of 
the reactor vessels and steam generators for electric 
utility and Naval nuclear power plants. 

At Combustion’s Nuclear Center in Windsor, only 
8 miles from Hartford, you will find CAREERS — not 
jobs — and the opportunity for advanced education at 
nearby graduate schools under Combustion’s tuition 
reimbursement plan. Moreover, you can establish your 
home in a delightful countryside providing every facil- 
ity for pleasant living. Relocation assistance is, of 
course, provided. B-908 


Must be U. S. Citizen. Replies held in 
strict confidence. Submit complete resume. 


COMBUSTION ENGINEERING, Inc. 
REACTOR DEVELOPMENT DIVISION 

Room 1021, Port Authority Bidg., 111 Eighth Ave., New York, N.Y. 
Phone: MUrray Hill 9-4600, Ext. 720 








MECHANICAL ENGINEERING 


iw : Wi 
“ engineers ;~ 
F 


% 


& 


sin in eich ainda 


MECHANICAL DEVELOPMENT ENGINEERS 
GENERAL ELECTRIC’S 


Aircraft Gas Turbine Division 
in Cincinnati, Ohio 


offers you the following program for a 
successful engineering career: 


1. The association with a company that 
believes research and development are 
of prime importance in any activity. 


The opportunity to work in the field 
with the most potential aircraft engine 
development. 


The opportunity to work in the area 
of mechanical development which most 
appeals to you. 


Exceptional advancement possibilities 
as created by the rapid expansion of 
the entire company. 

Professional development and guid- 
ance programs to insure maximum 
utilization of your interests and abili- 
ties. 


Unusual educational opportunities 
through 16 engineering courses given 
at the plant, plus a full tuition refund 
program for graduate study at local 
universities. 


IF YOU HAVE EXPERIENCE 
IN ONE OF THE FOLLOWING AREAS: 


Stress analysis and vibration 


Rotating or stationary parts design 


* 
+ 
@ Mechanical testing 
6 


Design of such components as compressors, 
turbines, turbo machinery, combustion 
systems and similar engine parts 

Sheet metal fabrication 


Cycle analysis of gas turbines 


Valves, piping, seals and propellant pumps 
design 


Weight control 


A Position With a Rewarding 
Future May Be Yours 


For further information, please write: 


# Mr. Mark Peters % 
Technical Recruiting, Bldg. 100 
% Fa AGT Div.—Evendale Plant % 


~ 


4 


m GENERAL GD ELECTRIC 7 
* 


a Cincinnati 15, Ohio 
# 4 4 4% 
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MECHANICAL ENGINEER 


Recent or June 1956 Graduate Me- 
chanical Engineer interested in Railroad 
Work. 

Applicant will receive 3-year Super- 
visory Training Course, with future 
potentialities unlimited. 


Starting salary $440 per month with 
annual increases. 


All applicants are requested to fur- 
nish resume of education, age, activi- 
ties and experience, if any. 


Please apply to: 
Mr. W. A. W. Fister, Superintendent 
Motive Power and Rolling Equipment, 


THE READING RAILROAD, 
READING, PA. 





IMAGINEER 

Would you like to be a free-lance inventor 
with a regular salary? 
Dream your own dreams of invention then 
develop & perfect them with the assist- 
ance ~ 120-men Engineering Div. and 
a staff of Patent Attorneys. 
No time card, no written reports, just the 
responsibility of creating and developing 
ideas. All this plus extra bonuses for 
patents, patent applications, and promis- 
ing ideas. 
A leading electrical appliance manufac- 
turer located in the middle west needs 
new ideas and is willing to provide just 
such a setting for a young engineer with 
creative ability. 
The man being sought preferably is under 
40 and has several patents or patent ap- 
plications to his credit. If you can 
qualify for such a position and are inter- 
ested, please submit a brief resume to- 
gether with a photograph. 

Address CA-5604, % “Mechanical Engineering.” 


SEE CHEMSTRAND'S AD ON | 
PAGE 65 OF THIS MAGAZINE 


Positions available for 


ENGINEERS 


| 
(Chemical, Mechanical, Metallurgi- 
cal, Textile, Industrial, Instrument | 
and Civil) and | 


CHEMISTS 
(Organic, Physical, Analytical— 
Instrumental and Wet Method, 
Textile Chemists.) 


Write to Technical Personnel Department 


THE 


CHEMSTRAND 


| 
CORPORATION | 
Decatur, Alabama 








Barber-Greene 
has opportunities for 


ENGINEERS 





velopment, field engineering 
and sales opportunities in con- 
veying, ditching, and asphalt 
equipment fields. 

Opportunities for both ex- 
perienced and inexperienced 
mechanical and civil engineer- 
ing graduates. 

Training program available 
to supplement technical back- 
ground and experience. 

Barber-Greene is one of the 
outstanding growth companies, 
which offers life-time careers to 
outstanding men. 

Submit resume  outlinin 
background, salary desired, 
etc., to: Personnel Manager 


rg 


Barber-Greene Cc 





AURORA, ILLINOIS 











\ Openings include design, de- 7 





RESEARCH 
SCIENTIST 


We have an exceptional position open 
for a high calibre man to work as a re- 
search engineer in experimental stress 
analysis. 


We prefer a Ph.D. with 6 to 10 years’ 
experience or an M.S. and additiona! 
experience in Mechanics, Stress Analy- 
sis, or Mechanical Engineering to act 
as a project leader in experimental stress 
analysis. 


This position offers an opportunity to 
use your initiative and creative ability. 
We offer many liberal employee bene- 
fits. Please send complete resume to: 


Mr. J. A. Metzger 
Armour Research Foundation 
of 


Minois Institute of Technology 
10 West 35th Street 
Chicago, Illinois 








© equipment design 


© process engineering 
e fabricating techniques 








MECHANICAL ENGINEERS 
Unlimited opportunity with . . . 


IN LOW TEMPERATURE ENGINEERING 
Projects involve practical design and development engineering in: 


¢ instrumentation and controls 
¢ pilot plant design and operation 


tnde 


e heat transfer 
fluid flow 
thermodynamics 
distillation 
stress analysis 


These projects are associated with the production and dis- 
tribution of oxygen, nitrogen and argon as low temperature 
liquid or gases. 

B.S., M.S., or Ph.D. graduates with up to 5 years’ experience 
are invited to investigate. 


LINDE AIR PRODUCTS COMPANY 


a division of 


to: Mr. P. I. Emch 


Send resumes 
P. 0. Box 44, Tonawanda, New York 
Refer te ad: ME-L 








MECHANICAL @ CHEMICAL 
ENGINEERS 


The leading company in the field of engi- 
— design, manufacture and construc- 
tion of oxygen generators and low tempera- 
ture processing plants offers junior to man- 
agement positions to carefully selected 
engineers who desire to participate in a 
rapidly growing field serving metallurgical, 
chemical, and petroleum industries. Staff 
of 150 engineers and 700 workers in three 
factories. 


MECHANICAL 


® Development, design, manufacture, tests 
on rotating and reciprocating machinery, 
stress analysis, bearings, lubrication, ther- 
modynamics, aerodynamics, fluid flow and 
kinetics combined with mechanical aptitude 
and natural ability. 

® Young mechanical engineer to learn design 
of welding and cutting apparatus. Experi- 
ence and interest in design of small parts. 
Will also supervise manufacture and test of 
experimental designs. 


PROJECT 


Mechanical or chemical engineers with 
major experience or interest in chemical or 
process equipment and plants design and 
construction. Practical application of ther- 
modynamics, fluid flow, heat transfer, dis- 
tillation, fluid separation processes, piping 
control and instrumentation combined with 
strong mechanical sense and ability to co- 
ordinate a project from contract to comple- 
tion. 


PRESSURE VESSEL DESIGNER 


Senior engineer to supervise and design 
pressure vessels of carbon and stainless 
steels, aluminum and copper to ASME 
Code. Must be thoroughly familiar with 
codes. Welding details, and manufacturing 
methods. 


SALES ENGINEER 


Self-energizing young engineer to partici- 
pate in large scale contract negotiations with 
engineering and management personnel. 


Highest salaries commensurate with train- 
ing, and experience. Profit sharing and 
other benefits. This is an excellent oppor- 
tunity for engineers with above average 
ability and initiative to progress in the 
poms Ol expanding new field of low tempera- 
ture rocessing. Applications will be 
treated in strict confidence and should be 
complete—education— experience— interest 
and other information which will help us 
to understand and evaluate you. jrite 
to B. H. Van Dyke. 


AIR PRODUCTS INCORPORATED 
P. 0. BOX 538 ALLENTOWN, PENNA. 
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© Good Engine Expertly tnstalled=uperior Performance 


e Negligible Cooling Drag 


In the CRUSADER Chance Vought has installed a 
production engine in a low-drag airframe so efficiently 
as to achieve outstanding performance. This has been 
accomplished without creation of operational propulsion 
system problems often encountered in high-performance 
jet aircraft. Preservation of basic engine thrust to obtain 
maximum net propulsive force for the Crusader with a 
minimum weight installation was accomplished through 
the following innovations: 


¢ Double Shock Inlet 
e Stall Free Engine-Duct Combination 


e Controlled Duct Airflow Without the Com- 


plication of Variable Inlet Structure 


e Engine Accessories System Optimized 
e Elimination of Airborne Engine Starter 
The superior performance of the Crusader propulsion 


system forms a solid base from which more advanced 
systems are being designed. 


If you would like to participate in these future projects 
and advance both technically and professionally, investi- 
gate the opportunities for propulsion engineers at Chance 
Vought Aircraft. 

Engineers with B.S., M.S., and Ph.D. degrees will find 
numerous assignments ranging from theoretical propul- 
sion to propulsion project activities. 


To arrange for a personal interview and a confidential 


evaluation of your qualifications, send a resume of your background to: 
MR. JOHN SLOAN, ENGINEERING PERSONNEL 


CHANCE 


OUGHT AIRCRAFT 


INCORPORATE DO 


P. O. Box 5907 


Dallas, Texas 
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RESEARCH AND DEVELOPMENT 
ORGANIZATION 
Our growi Tren llant and — develop- 
industrial $ 
for pent soogem sad les tm ae 
1. With demonstrated ability in mechanical : 
design TOT and/or stress — é . . P 
ond BS. to to PhD. in Experiment Incorporated, a leading contributor to the 
2 to 10 years’ suitable experience. aon ‘ 
2. For pilot plent end semi-producti trusi development of missile propulsion systems for over 11 
techniques wd ie Fs. BS or Ms in years, is again expanding its operations. El’s programs 
Technically deme demanding as ate he cover a broad range of activities from fundamental re- 
for professh to pe or"berons with capebilities search to design and fabrication of engines. 
Send detsiled resume of experience, educati P ; ‘ 
salary requi ts, and professional ref ENGINEERS and SCIENTISTS with experience are needed 
for challenging and responsible positions in: 4 
ATLANTIC RESEARCH ithe » P : . 
CORPORATION ae tee § 
ine Componen n nt Developmen j 
ALEXANDRIA, VIRGINIA ms ; : 
@ Fundamental Combustion Research : 
> a aa Located in suburban Richmond for over a decade the 
company offers completely modern facilities, attractive 
working conditions and opporiunity for individual responsi- 
bility. Living is pleasant in Richmond and the company 
maintains competitive salaries with liberal benefit programs. : 
A relocation allowance is provided new employees. 
t . For descriptive brochure, address inquiries to Personnel Manager. y : 
EXPERIMENT INCORPORATED 
° RICHMOND 2, VIRGINIA i 
cali be Yr RESEARCH - DEVELOPMENT - ENGINEERING > PRODUCTION 
If you are a mechanical engineer with " , 7 : . 
broad specialization in design and Experienced in design of automatic and semi automatic 
> . | devices and equipment. 
development of steam power stations, 
you can help move the coming nuclear 
energy revolution out of its infancy Pp H Y * I Cc I Ss T S 
and into lusty manhood. 
: Industrial or laboratory experience. Knowledge of wave 
We are not looking for a comfortable- motion in solids, sonar techniques, sei logy, tics 
rut thinker. We want someone whose or ultrasonics. 
inner growth is just as important to 
him as it is tous. He is the engineer ULTRASONICS ... Key to your future success 5 


whose working knowledge of power 
system stability, heat transfer and 
turbine performance under varying 
pressure and flow conditions can be 
put to creative use in a new field. A 
background in electrical system reli- 
ability, characteristics and problems 
is also desirable. 


Here is an industry which has just crossed a threshold of un- 
limited possibilities. Together with electronics, it is America's 
fastest growing industry, and Sperry Products, Inc., is a recog- 
nized leader in the field. To keep pace with expanding markets | 
Sperry has openings for engineers and physicists in its continuing 
development program. 


Here are creative opportunities to develop new ultrasonic prod- 
ucts and new applications for existing products with this long 





Write in confidence to the organization 
whose unique Personnel Development and 
Benefit programs are designed to help you 
grow in the career you are looking for. 
Personal interviews will be arranged with 
all selected candidates. 


Send resume to: 


BOX CA-5623, 


care of ‘Mechanical Engineering" 
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established company. 


These are permanent positions with an organization that has 
always emphasized long term non-defense objectives. With 
Sperry Products, Inc. you gain outstanding company benefits, a 
high salary commensurate with your abilities, and relocation 
expenses to the charming Connecticut county of Fairfield. 
Please send complete resumes in confidence, to P. J. Olivo. 
Convenient interviews will be arranged. 


SPERRY PRODUCTS, INC. 


Danbury, Connecticut 
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POSITIONS OPEN 


w equivalent. Re- 
1ginecric £ projec ts 
with Seisberames 
1 experience with 
CA-5583, care of 


PROJECT ENGINEER—Graduate engineer 

sponsible for independent design and field er 
Age range 26 to 35. Excellent opportunity 

New York Send resume of education ar 

statement of salary requirements Address 
Mechanical Engineering 


concern 


St ASONED SALES OFFIC IAL- Interesting opportunity for long 
experienced steam engineering man to capitalize or 
contacts in industry. To negotiate 
1 supervising res 
midwest location 


Address CA-5593, 


knowledge 


4 | broad sizable 1 »stallation 
ontracts 

bilities. Pleasant, low pressure living i 

traveling. Age open. Confidential 
Mechanical E ngincering y 


Minimum organizational ar 


INSTRUC ( TOR OR ASSISTANT PROFES SSC OR IN MECHANIC AL 
ENGINEERING—To teach lecture and laboratory 
power or production laboratory and analytical mechanics, descrip 
tive geometry and engineering drawing; M.S 
experience required. Good opportu 

Jepartment in the process of plann 
scale. Appointr 


ento State ( 


ourses in 


tria 
a new 
rricula. Good salary 
1956. Write E. B. We 


mento, California 


inberg, Sacram 





MECHANICAL ENGINEER—on railroad located ir 
region. Steady employment with opportunities for advan 
with progressive organization. Ir reply state age, experience, an 
salary expected Address CA-§600, care of “‘Mechanical Engi- 
neering 
PROJECT ENGINEERS—Experienced senior and associate project 
engineers for design and development of special field machinery 
for the Sugar Cane Industry in Hawaii. Previous experience in the 
design and development of construction or a l 
mporeas t. Address CA-5606, care of “Mex 
City of Re yan 
14 working 
Contact 


OPENING—Air Pollution Control Director, 
salary $6,000 per allowance $420 per year 
Jays vacation per year, pension and sick leave pr 
Arthur S Owens, City Manager, Roanoke, 


year, Car 


Chemical or Mechanical, with several years’ ex- 
installation of 


responsible ir 


ENGINEER 
perience in the selection, layout, ar 
equipment. We are looking for a mature 
who, in addition to technical qualifications, poss 
resourcefulness and aggressiveness to see through to comple- 
tion, cach assigned project. Work involves some maintenance of 
hemical equipment as well as designing and relocating i istalla- 


Address ¢ A-$627, care of *‘Mechanical Logineering 


chemical 
dividual 
esses the neces- 


sary 


cions 


MAN WANTED FOR TECHNICAL PROD- 
necessary but helpful 


ADVERTISING 
UCTS—Previous advertising experience not 
Mose have at least two or three years of college with courses in 

igineering and technical subjects and like to write. If you have 
the qualifications we have an opportunity open for you. Man 
selected will be trained in all phases of industrial advertising 
In your letter of application state age, education, positions held, 
and give statement of why you want a career i1 advertising 
well-known Connecticut company. Address CA- 
Mechanical Engineering.” 


Location 
5630, care of 





SALES ENGINEER—Established company in Western New York 
requires graduate in mechanical engineering for sales dev elopment 
Expansion of our product line has created this opening and offers 
hallenging opportunities for a young man to grow with the 
yperation. One to four years’ experience in metal fabrication and 
finishing, including some sales exper ¢, is desirable. Please 
submit full details of qualifications and irafe status with first 
reply. Our employees know of this advertisement. Address 
CA-5631, care of ‘Mechanical Engineering 


g Engineering firm needs experrenced Mechanical, 
Electrical and Civil Engineers and Draftsmen for —— 
positions to do Industrial and Commercial 

Give outline of experience, references, available d 

jeLaureal & Moses, Inc., 7 W. Intend 

Florida 


Florida Consultin 
j 


salary 
Pensacola, 


PROPULSION ENGINEERS—The Theoretical Propulsior 
is now being organized at Chance Vought Aircraft, Incorporated, 
and openings are available at many levels for 
qualified propulsion engineers with a B.S. d ¢ and two or more 
years’ ex ed degree and The 
work in this group is devoted to over-all aircraft propulsion sys- 
tems and system components including all phases of prop, jet and 

clear propulsion and in general is dedicated toward obtaining an 
yptimum marriage between a propulsion system and an airframe 
More specifically the work deals with such topics as engine inlets 
internal cycle analysis, over-all propulsion system 
clative merits, heat transfer, environmental gas con- 
Timewise, the work deals with 


Group 
ymerous new 


rience or an advanc 10 experience 


and outlets, 
analysis anc 
litioning, and high energy fuels 
aircraft propulsion systems from today to ten years in the future 
These openings offer unique opportunities to analytical, design and 
levelopment propulsion engineers to broaden themselves by 
working with over-all propulsion systems as applied to flight 
vehicles and later to rotate on an optional basis into groups doing 
propulsion project work or preliminary aircraft design work. 
Salaries are commensurate with qualifications and are at the 
premium level. Address resume or further inquiry to: Dr. W. J 
Hesse, Supervisor—Theoretical Propulsion Group, Chance Vought 
Aircraft, Incorporated, P.O. Box 5907, Dallas, Txas 





INSTRUCTOR of Industrial Engineering—Bachelor's degree in 
Industrial Engineering or I.E. option of Mechanical Engineering 
lus four years’ industrial engineering experience. ASSISTANT 
PROFESSOR of Industrial En gineering Master's degree in Indus- 
ial Engineering plus four years’ industrial experience and two 
years’ teaching experience. Salaries commensurate with education 
and experience. Both positions offer graduate study, research and 
summer employment opportunities. Department of Industrial 
Enginecring, Syracuse University, Syracuse 10, New York 


MECHANICAL ENGINEERING 


“OPPORTUNITIES” . . 
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TEACHING POSITIONS in civil, mechanical engineering, begin- 
ning September, 1956. Salary and rank open. Apply Adminis- 
trative Dean, Fresno State € allege, Fresno 4, California 
ENGINE E R with for large paper mill 
To take charge of High Pressure Power Plant, Elec- 
Pipefitting Depar tment Work involves operation, 
¢, installation and related engineering. Heavy boiler 
desirable. Salary open. Age about 35. Location 
Address CA-5531, care of “‘Mechanical Engi- 


ELECTRIC CAL degree, 
»peration 


trical and 


nsylvania 

ing 
PR« EC T ENGINEE R aay well established manufacturer of 
business forms has opening for graduate Mechanical or Electrical 
Engineers in Engineering Development or plant ginecring 
Duties involve mechanical and/or electrical design, development 
and testing of ——— tal equipment, and general plant engi- 

Age 22-35. Fine opportunity for advance- 

ment Ex cellent employee benefits and = sion plan Address 
CA-5533, care of ‘Mechanical Bogis neerir 
W ANTE D—Dertail and Design Siiteniin with minimum of one 
year experience in power boiler detail drafting 
schooling, experience and minimum salary requirements 
field Boiler Co., Springfield, Illinois 





Please give age, 
Spring- 





POSITIONS WANTED 


TEACHING POSITION—Ph.D. in M.E., age 32, 12 years of 
industrial, research, and teaching experience. Good background 
in thermodynamics, and fluid mechanics with publications. De- 
sires responsible position with research opportunities to help 
Jevelop courses in undergraduate and graduate levels. Av ailable 

Address CA-§584, care of ‘Mechanical Enginecring 
MEC HANIC AL ENGINE ER- R—42, 
tion in project or developr nent engineering 
power plant operation, six years’ teaching physics, and presently 
in research and development of combustion, steam generation and 
equipment. Well versed in laboratory technique and 
instrumentation Address CA-5609, care of “‘Mechanical Engi- 
neering.” 





registered Ohio: Wants posi- 
Work history includes 


control 








MECHANICAL ENGINE 1 R 34, BSME, seven years’ varied ex- 
perience with major oil company refinery making designs for 
modification is and additions. Desires better opportunity to en- 
¢ experience and professional standin Address CA-$614, care 
a Mechanical Engineering 
S SALES ENGINEER—B.S.-M.E. Age 27, presently selling to the 
large industrial manufacturers who work with metals in New 
England, wishes to relocate to the New York area. Address CA- 
$622, care of **Mechanical Engineering." 





PRODUCT ‘DEVELOPMENT ENGINEER M.S.M.E., P.E.—9 
years’ experience in product design: mechanisms, hydraulic con- 
trols, special machinery, etc. Creative ability; several patented 
articles now produc ed in large quantities. Last 444 years in valve, 
pump and control development, 2 V6 years heading department of 
15. Desires to return East. Address CA-§626, care of *‘Mechan- 
ical Engineering.”* 





RESE ARCH ENGINEER—34, B.S.M.E., Registered IIl., lowa 
10 years’ experience research, product design, development testing, 
pilot production and specifications. Field—heavy precision 
mechanical equipment and electromechanisms. Seeking position 
ineering —— or executive advisory capacity. Ad- 
dress CA-$628, care of *‘Mechanical Engineering." 


MANU FACTURING 


in eng 





MANAGER or SUPERINTENDENT 

executive wishes to make change to advance. Experi- 
enced in light and heavy industries. Cost minded, future minded 
as to methods and resules. Address CA-$639, care of “‘Mechanica 
Engineering 


Scasoned 





EQUIPMENT FOR SALE 





-~New HPM 1200 ton presses, 15 open- 
ings size 100” x 120”, temperature and 
pressure controls and recorders, com- 

lete units with pumps installed on 
awe a eng Presses complete with 
American Manufacturing Co. auto- 
matic handling equipment. Full auto- 
mation. 


Cost approximately $750,000.00 


Sell at enormous sacrifice. Located 
Ford Motor Company, Detroit, Michigan. 
Telephone—Luzon 1-4600—Extension 
3-920. Charles J. DiCarlo. 








EMPLOYMENT AGENCIES 
AND SERVICE BUREAUS 


PLANT PERSONNEL, ENGINEERS, DESIGNERS—Draftsmen, 
Chemists, and Metallurgists, E. G. Stroud, Member ASME and 
President of Cleveland Engineering Agency Co., 2132 E. 9th Sr., 
Cleveland 15, Ohio, will help you find positions or men 





SALARIED POSITIONS $5,000 to $35,000. We offer 
the original personal employment service (established 
46 years). Procedure of highest ethical standards is 
individualized to your personal requirements. Identity 
covered, present position protected. Ask for particulars 


R. W. BIXBY 


562 Brisbane Bidg. Buffalo 3, N. Y. 








SALARIED PERSONNEL $5000 to $30,000 


This nation-wide service, established 1927, is geared to 
the needs of high grade men who seck a chan - of con- 
nection under conditions, assuring if employed full pro- 
tection to present position. Send name and address 
only for details. Personal consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P. O. Box 674 Manchester, Vermont 








Engineering Positions 


Each Month Two of Many Outstanding 
Opportunities will be Shown Here. 
PLANT MANAGER $15,000 

Eng'g, bksd. ired in 

special — par ee be  mechinaty 
CHIEF MFG. ENGINEER $10,000 

Precision machining, fabrication, welding. 
For information regarding our service 
“Inquire confidential” 

JOHN COPE 
DRAKE PERSONNEL 
220 S. State, Chicago, Ha 7-8600 














REPRESENTATIVES AVAILABLE 


Engineering Graduate, established Northern California Repre- 
sentative, member ASME, desires additional line in mechanical 
power transmission or allied ficld. Address CA-5544, care of 
“Mechanical Engineering 

MANI FACTL RER'S REPRESENTATIVE—B.S.E.E., Age 35, 
married, registered, 10 years’ industrial and utility experien 
both mechanical and electrical with large manufacturer. Desires 
good lines. Headquarters—Rockford, Illinois. Address CA-5608, 
care of **Mechanical Engineering 





It will pay you to watch 
the announcements on 
these pages for an op- 
portunity that you may 
be looking for or one 
that may be of interest 


to you. 
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DIAMOND 


ROLLER CHAINS 
OF TODAY: 





MEET STILL 
HIGHER STANDARDS 
OF UNIFORM QUALITY 





<@ New procedures and methods are always mum, and avoid power and output losses. 

in process at Diamond—research, specialized There is practically no end to the applications 

engineering, experiment and testing, newer of Diamond Roller Chains. Our engineering 

heat-treating methods, preloading, shot-peening, staff is ready at all times to make j 

better raw materials. You get all this and over _ practical recommendations. p 

65 years of manufacture with skilled craftsmen 

and most modern equipment, only at Diamond. an Mi ina cane GF 
This concentration of effort on one product 

is good reason for the uniformity of quality of 





DIAMOND CHAIN COMPANY, Inc. 
Where High Quality is Traditional 


Diamond Roller Chain, the at reserv 

c ite gre vé ” Dept. 413, 402 Kentucky Ave., Indianapolis 7, Indiana 
strength, the longer life dependability that Offices and Distributors in all Principal Cities 

1 Please refer to the dassified section of your local telephone directory under 
mean lower cost, improved product and out- tho heeding CHADS .e CHARS ROMER 


put. The Diamond trade mark is synonymous 
with highest quality. 


In your factory operations, Diamond motor DI AMOND. rcs 
~ 


drives hold production speeds at their maxi- a 
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“Economical Buying of Screw Machine 
Products Now Calls for Greater Care 


in Specifications,” 


says Leonard Schaffer, President, Mechanical Art Works, Inc., Newark, New Jersey 


“The tremendous versatility of automa- 
tion in modern manufacturing has 
placed a bigger burden on the designer 
and buyer of screw machine parts,” Mr. 
Schaffer explains. “The trend toward 
miniaturization has shifted many more 
parts to the screw machine. And the 
screw machine’s ability to provide tol- 
erances as close as .0005”, and finishes 
heretofore obtainable only by center- 
less grinding, has left a tremendously 
wide choice in specifications.” 

Mr. Schaffer, a long-time user of 
Anaconda products, says, “I can count 
on the uniform machining characteris- 
tics of ANACONDA Rods from batch to 
batch, which is important for both 
quality and economy in my business.” 

For complete data on composi- 
tion and machinability of standard 
AnaconDA Alloys, standard specifica- 
tions, weights and dimensions of stand- 
ard rods, write for Publication B-14. 
Address: The American Brass Com- 
pany, Waterbury 20, Conn. In Canada: 
Anaconda American Brass Ltd., New 
Toronto, Ont. 5583 


A few typical fine-finish, close tolerance 
screw machine products currently pro- 
duced from ANACONDA Rods at the Me- 
chanical Art Works. 


A few of Mr. Schaffer’s suggestions to buyers of 
screw machine products for keeping costs down. 
Wherever possible, the largest diameter of the piece should correspond 
to a standard stock rod diameter. 

Avoid fancy shapes calling for expensive forming tools. 


Use hole diameters obtainable with standard tools. 


Allow conimercial tolerances if possible, otherwise specify tolerances 
no closer than necessary. 


Specify Standard National Coarse or National Fine Threads wherever 
possible. 


On external threads, cutting full threads close to a shoulder is expensive 
—and may be unnecessary. 


Tapping blind holes close to the bottom is difficult and costly. 


Specify free cutting material unless special physical properties are re- 
quired, then select the best machining material containing those 
properties. 


ANACONDA RODS ror scrEW MACHINE PRODUCTS 
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Manufacturers of equipment not included 


Consulting Service | RATES: One-inch card announcements inserted at rate 


of $20 each issue, $15 per issue on yearly contract 











BLACK & VEATCH ehaljian @yoad PROPANE GAS PLANTS 


ENGINEERS © CONSTRUCTORS © CONSULTANTS 





























CONSULTING ENGINEERS and 5 
Electricity —W ater—Sewage—Industry yf oe sen ae Anhydrous Ammonia Plants 
R ts, Desi Si of Constructi eam, Hydro, Dies 
"hs tions Teoten ou Rates = UTILITY *INDUSTRIAL* CHEMICAL PEACOCK CORPORATION 
i . Box 268, Westfield, N. J. Westfield, 2-6258 
4706 Boadwey ee 1200 N. Broad St., Phila. 21,Pa. : 
Electrical Testing Laboratories, Inc. PETER F. LOFTUS CORPORATION Consult Z. H. POLACHEK 
li gE, n . tt. t 
Electrical, mechanical, photometric, radio- Design and C g Eng s onsu ( 
metric and chemical laboratories, rendering Electrical ®* Mechanical Reg. Patent Attorney 
testing, research and associated services, in- Structural ® Civil 1234 Broadway 
cluding certification, inspections at factories ce . . 3 (at 31st St.) New York 1, N. Y. , 


Meucugo” Thermodynamic * Architectural 


Phone LO-5-3088 
FIRST NATIONAL BANK BUILDING _ 
Pittsburgh 


and field investigations. 
2 East End Avenue at 79th St., New York 21 











2, Pennsylvania 
al) GILBERT ASSOCIATES, INC. THE LUMMUS COMPANY POWER JETS (Research & Bovslepment) LTB. 
Engineers and Consultants ENGINEERS AND CONSTRUCTORS DESIGN CONSULTANTS 
Design and Supervision of Construction 385 ye a ee Industrial Gas Turbines 
Mechanical @ Electrical @ Structural @ Sanitary , eee Comprcsenes penne 
Economic Research @ Industrial Relations Chicago -- Houston -- London -- Paris 25 Green St w.l 
The Hague -- Montreal -- Caracas -- Bombay soto ENGLAND London, W. |. 


New York READING, PA. Washington 

















































































HARZA ENGINEERING COMPANY ? research and development SANDERSON & PORTER 
CONSULTING ENGINEERS = 
E. Montford Fucik Calvin V. Davis 2 produ engineering and styling 
Richard D. Harza ea special production machines CONSTRUCTION 
Hydroelectric Plants and Dams = 
Transmission Lines model building REPORTS SURVEYS 
a= anny ——— sd . 
iver velopment v f MEN t NC New York New York 
wowace cums | |e, TS 
JACKSON & MORELAND, INC. WELD TESTING Power Plants, Structures 
Engineers and Consultants Transmission Svet 
f yeennnae eS Qualification of Operators—Supervision t m ystems 
Design and Supervision of Construction Inspecti R h Design, Supervision, Inspection 
“Ere ‘ Appraisals, Reports 
Reports—Ex ti —A 1 
eke = ee NATIONAL WELD TESTING BUREAU 
Machine Design—Technical Publications Pittsburgh Testing Laboratory, Pittsburgh, Pa SARGENT & LUNDY 
BOSTON NEW YORK “ Pre 140 S. Dearborn St., Chicago, Ill. 
op a staat J. E. SIRRINE COMPANY 
Piping System Design Analyses Seen eet Ge weg lila. nal 
Unique mode! tester as well as modern digital Hydro-Electric Power oo" Industrial 
Ce outer t v . i 
curste Gexibility analyses of the most complex An announcement in this fo. 
piping systems. praisals ¢ Plans ¢ Reports 
The M. W. Kellog Compeny i 
225 Broadway, New York 7 Y Greenville, South Caroline 
section will acquaint others 
¢ eee | a wnt pte P 
onsulting chanical Engineer 
Netiots ines Proceso Pe je STANLEY ENGINEERING COMPANY 
Red E Prod G Py ; ; i 
Trouble Shooting Production, Design, Cost Problems. with your specialized practice. CONSULTING ENGINEERS 
Specialise Automatic Machinery Processes, Controls, 
New Developments, Patent Studies, Investigations, 327 S. LaSalle Street Hershey Building 
New Products & Process Engineering Studies. Ch Hinoi i 
P.O. Box 3 (Est. 1923 Tel. Darien $-1504 icago 4, Illinois Muscatine, lowa 
Noroton Heights 3 Offices Darien, Connecticut 

















The above consultants are availaple 
to work out solutions | 





to your engineering and management problems. 
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An intrstng 
exprmnt 
in spch 


Some day your voice may travel by a sort 


of electronic “shorthand” when you tele- 
phone. Bell Laboratories scientists are ex- 
perimenting with a technique in which a 
sample is snipped off a speech sound— just 
enough to identify it—and sent by wire to a 
receiver which rebuilds the original sound. 
Thus voices can be sent by means of fewer 
signals. More voices may economically share 
the wires. 

This is but one of many transmission tech- 
niques that Laboratories scientists are explor- 
ing in their search for ways to make Bell 
System wire and radio channels serve you 
more efficiently. It is another example of the 
Bell Telephone Laboratories research that 
keeps your telephone the most advanced on 
earth. The oscilloscope traces at right show 


how the shorthand technique works. 


BELL TELEPHONE 
LABORATORIES 


World center of communications research 


Largest industrial laboratory in the United States 
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Vibrations of the sound “or” in the word “four.” Pattern represents nine 
of the “pitch periods” which originate in puffs of air from the larynx 


when a word is spoken. 


An electronic sampling of the “or” sound. One “pitch period” in three 
has been selected for transmission. This permits great naturalness when 


voice is rebuilt. Intelligible speech could be sent through a 1 in 6 sampling. 


The selected samples are “stretched” for transmission. They travel in a 


narrower frequency band than complete sound. 


Using the stretched sample as a model, the receiver restores original 
frequency. In all speech, sounds are intoned much longer than is needed 
for recognition—even by the human ear. Electronic machines perform 


recognition far faster than the ear. 


WIAA Win 
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The receiver fills in gaps between samples. recreating total original sound. 
Under new system. three or four voices could travel at once over a pair of 
wires which now carries only one—and come out clearly at the end! 
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Here’s A Device Every Machinery 
Designer Should Know About... 


It’s the Duff-Norton Worm Gear Jack, successfully 
used by many machine builders as a component of 
equipment for precise, positive control of linear motion, 
applying pressure, resisting impact. Two or more of 
these jacks can be connected by means of shafting and 
mitre gear boxes to give a positive drive, so that jacks 
always raise or lower under equal or unequal loads in 
perfect unison. Capacities range from 5 to 50 tons 
with any raise up to 25 inches; worm gear ratios, 
8:1 to 96:1; turn of worm for each 1-inch raise, 10 to 
180; available in either Acme or square threads. For 
protection against foreign matter certain models can 
be furnished with bellows boots. 

Thousands of these jacks are in use today for table 
adjusting—machine adjusting—rolling mill adjusting 
raising and lowering conveyors, machine beds, molds 
and dies, furnace lids, loading platforms, loading racks, 
gates, hinged mechanisms, arbor presses—adjusting 
electrodes—overhead crane servicing. 

Duff-Norton Worm Gear Jacks are available in 6 
standard sizes. For complete specifications and detailed 
drawings, send for your free copy of a special brochure. 





DUFF-NORTON 
Company 






DUFF-NORTON CO. 
Department ME 
P.O. Box 1889, Pittsburgh 30, Pa. 


Please send immediately a free copy of your new Worm Gear Jack Brochure. 
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Heavy-walled sections of new and existing alloys, most never before used for the purpose, are tested 
and evaluated by Kellogg toward improving design and performance of main and reheat steam piping. 


M. W. KELLOGG METALLURGY KEEPS PACE 


With wall thicknesses of main and reheat steam piping for current 
steam-electric power plants already approaching the upper limits of 
practicality, supercritical pressures and temperatures present a multi- 
plicity of metallurgical problems to the power piping designer and 
fabricator. New and stronger stable alloys must be developed, new 
welding materials found, and new welding techniques and heat treating 
procedures perfected. 

At The M. W. Kellogg Company, new materials containing alloying 
elements such as molybdenum, cobalt, tungsten, nitrogen, and titanium 
—in addition to chromium, nickel, and columbium—are now being in- 
vestigated for long term high pressure service to 1300 deg. F. Most have 
never before been used for main or reheat steam piping. Heavy-walled 
sections of these materials are welded, tested, and evaluated by every 
known technique at Kellogg’s Jersey City metallurgical laboratories. 

The results of these continuing studies will prove extremely valuable 
to consulting engineers, engineers of power generating companies, and 
manufacturers of boilers, turbines, and allied equipment. 


FABRICATED PRODUCTS DIVISION 
THE M.W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7,N.Y. 
The Canadian Kellogg Company, Ltd., Toronto « Kellogg International Corp., London 
SUBSIDIARIES OF PULLMAN INCORPORATED 
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Sections of piping are welded, using various ma- 
terials and techniques, and then tested for strength 
and other characteristics. 


ed 


a sion. 
KELLOGG|—, 4 | 
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VITAL LINK 
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solid wedge, 
inside screw, 
non-rising stem 


split wedge, 


solid wedge, 
inside screw, 
rising stem 


inside screw, 
rising stem 


Safe, Tight 
.--Lrouble-free 


. « » with union body-bonnet joint on 125 
Ib., 150 Ib., 200 Ib. pressure classes 


Be safer—and save! Greater operating safety, 
positive shutoff, and low upkeep costs are 
the prime advantages of modernOIC bronze 
gate valve designs in all pressure classes. 


Union ring nut provides 
safety-tight body-bonnet joint 


The separate union nut seals the bonnetand 
body mating surfaces, effecting a tight, leak- 
proof joint. Possibility of distorting body 
and bonnet during disassembly and assem- 
bly and of loosening the joint during opera- 
tion are virtually eliminated. 


OIC design reduces maintenance costs 
Necessity for stem replacement can be 
forgotten, because stems are special, long- 
lived OIC Alloy-40. This sturdy material 
eliminates galling and seizing and contrib- 
utes to easy operation. 

Stem threads are never exposed to line 
fluids in open or closed positions (125 Ib. 
and 150 lb.), preventing thread abrasion 
from line fluids or suspended solids. 

All pressure parts are designed for maxi- 
mum strength, and working partsarehydro- 
statically tested for positive sealing and 
seating. Write for our folder, No. 1006. 
Order from your OIC distributor. 


THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 


A LV a S FORGED & CAST STEEL, LUBRICATED PLUG, 


BRONZE & IRON VALVES 
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Forms metal by new cold flowing process-TIMKEN’ 
bearings assure wall thickness within +.002” 


LOTURN, a radically new metal- 

working process developed by 
Lodge & Shipley, applies continuous 
pressure to a metal blank, forming it 
to the shape of a mandrel. It’s an ex- 
tremely accurate process. Even under 
heavy loads at high speeds, this L & S$ 
No. 40 FLOTURN Lathe holds wall 
thickness tolerances to +.002”. 

One big reason for this accuracy 
is the Timken” tapered roller bear- 
ings on the spindle. The tapered con- 
struction of Timken bearings lets 
them take the heavy radial and thrust 
loads in any combination—holds the 


spindle in rigid alignment. And line 
contact between the rollers and races 
of Timken bearings gives them extra 
load-carrying capacity — important 
since the metal is shaped by very high 
pressures. 

Timken bearings practically elimi- 
nate friction, saving power. The geo- 
metrically correct design of Timken 
bearings gives them true rolling mo- 
tion; their accuracy lives up to that 
design. 

Under normal usage, Timken bear- 
ings last the life of the machine tool. 


One reason is that they’re made of 


Timken fine alloy steel. We have to 
make the steel ourselves, because 
that’s the only way we can completely 
control quality. We’re the only Ameri- 
can manufacturer that does. 

Whatever machine tool you build 
or buy, be sure it’s equipped with 
Timken tapered roller bearings. Al- 
ways look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ‘““TIMROSCO”’. 


This symbol on a product means 
its bearings are the best. 


How THE LODGE & SHIPLEY COMPANY mounts the spindle 
of its No. 40 FLOTURN Lathe on Timken tapered 
roller bearings to assure wall thickness within +.002” 
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PROFILOGRAPH TRACE. GOOD COMMERCIALLY 


GROUND FINISH (5.000 X VERTICAL 
30 K HORIZONTAL) 
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£. TIMKEN BEARING 


X HORIZONTA 





OPTICAL FLAT, PERFECT FINISH 





SMOOTH TO 
MILLIONTHS OF AN INCH 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a millionth of 
an inch, as shown at the left. 
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THE TIMKEN TAPERED ROLLER 


BEARING TAKES RADIAL 


AND THRUST 


LOADS OR ANY COMBINATION 





